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OCULAR SURGERY 

Random Observations 

C S O'BRIEN, MD 
IOWA CITY 

A S \N ocnlai stugeon and teachei for moie than twenty years, one 
. natuially forms ceitam judgments as to suigical methods and 
pioceduies These aie offered heiewith m the hope that they may be 
of benefit to otheis Although it is realized that many may be an old 
story, others ma> lie of mteiest 

AXESTHESI \ 

No excuse exists for pooi anesthesia A fearful and uncoopei ative 
patient makes foi a pooi suigical peiformance 

Preoperative sedation is indicated for all patients Moiphme should 
not be given befoi e intraocular operations, since it may lead to vomiting 
Howe\er its use is quite satisfactoiy foi extraocular surgical procedures 
Cocaine h) drochlonde is probably the best of the local anesthetics 
for instillation The lids should be kept closed, since cocaine disturbs 
the corneal epithelium to a less extent undei this condition Also, 
cocaine should not be instilled for more than ten oi twelve minutes , 
longer penods tend to soften the cornea Subconjunctival injection of 
a w eak solution of cocaine or pi ocame enhances deep anesthesia Since 
tetracaine hydrochloi ide, 0 5 pei cent, does not act as a mydnatic, it is 
substituted foi cocaine m operations for glaucoma 

A retiobulbar injection of 2 per cent pi ocame hydi ochloi ide with 
epmephnne hydi ochlonde, 1 20,000, lesults m deep anesthesia of all 
mtiaocular structuies This injection should be given into the muscle 
cone as neai the globe as possible m order to leach the cihaiy neives 

AKINESIA 

Paralysis of the muscles of lid closure is indicated m any operation 
m which the globe is to be opened This is especially true in cataract 
exti action, m which the incision is large and squeezing may result m 
loss of vitreous It is believed that the injection of 2 per cent pi ocame 
hydrochloride with epinephrine hydrochloride, 1 20,000, ovei the con- 
dyloid process of the mandible is the procedure of choice 

From the Department of Ophthalmology, State University of Iowa College 
of Medicine 

Read at a meeting of the New England Ophthalmological Society, Boston, 
Dec 18, 1945 
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PREPARATION TOR INTRAOCULAR OPERATIONS 

Epinephrine hydi ochloride, 1 1,000, instilled just befoie an mtia- 
oculai opeiation induces hemostasis and lessens hemoirhage materially 

It is impossible to sterilize the cornea and conjunctiva, but painting’ 
the lid margins, lids and sui rounding skin with one-half strength tincture 
of iodine lessens the chances of infection 

Prioi to cataiact exti action with peripheral lridotomy oi iridectonn 
the pupil is dilated with homatropine and paredrme hydiobronndc 
ophthalmic 1 2 

CATARACT EXTRACTION 

The injection of typhoid H antigen vaccine intravenously, m a dose 
of 10,000,000 to 15,000,000 bacilli, two days before operation and 
repetition, with a dose of 15,000,000 to 20,000,000, on the day pnoi 
to opeiation are loutine, and the proceduie is believed to lessen post- 
operative iridocyclitis Also, in an attempt to reduce infection at opera- 
tion, penicillin ointment is instilled into the conjunctival sac every two 
hours for tw’O day’s 

In modern surgical proceduies, it goes without saying that sutures 
aie to be used Ceitamly, the corneoscleial type, placed before tbe 
incision is made, is desirable The advantages of such sutures aie 
several lapid closuie of the w’ound if loss of vitreous is imminent or has 
occuned, early’ leformation of the anterior chamber, infrequency of 
wound separation, rarity’ of prolapse of the iris, infrequency’ of post- 
operative glaucoma, lessening of astigmatism, prevention of corneal 
evasion and increased activity’ of the patient during convalescence 

A slightly’ modified Stallard suture is satisfactory’ A knot is made 
approximately’ 3 cm from the end of a 000000 silk sutuie, w’hicli is 
armed with an atraumatic needle At 12 o’clock, the suture is passed 
through the antenoi layers of the cornea very’ close to and parallel with 
the limbus and then pulled through until the knot rests against the 
corneal surface Then directly’ above and at a distance of about 2 mm 
the suture is passed through the conjunctiva and the supei ficial lay'ers of 
the sclera in a direction parallel with the coineal suture This is really’ 
just a mattiess suture acioss the limbus The loops aie spread to make 
w’ay for the incision, lridotomy and delivery of the lens By’ pulling 
on the end of the sutuie opposite the knot, the wound may’ be instantly 
closed at any time 

Simple delicate instruments are always desirable Use of compli- 
cated speculums, locked fixation forceps, and the like, is not advisable 
since m case of accident one must be able to get out rapidly’ 

1 Paredrme hydrobromide ophthalmic is a 1 pei cent solution of parahydroxy- 
a-methj lphenylethylamme hydrobromide in distilled water, made isotonic with 

2 per cent boric acid and preserved with merthiolate 1 50 000 
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The keiatome-scissois incision is much moie easily made and is 
safei than the full Graefe knife incision Admittedly, it is not so 
spectaculai and may hint one’s pude a bit but, after all, the patient 
should leceive hist consideiation This incision is not such a mental 
hazard foi the beginner or the occasional opeiator It is almost 
impossible to make a poor incision with the keratome and scissois, 
fixation need not be so secure and if lost may be easily regained, the 
incision maj be made more slowly , aqueous is not lost until the keratome 
mcisidn is complete, there is no prolapse of 11 is during the piocess 
and, finally, the incision seems to heal moie lapidly and fiimly When 
the incision is completed with scissois, the outside blade is to be laid 
against the sclera before cutting since thus the incision is back of the 
limbus and sutures are moie easily placed 

In the presence of a very shallow anterior chamber a shoit Giaefe 
knife incision may be made more easily Or, better still, a lathei long 
scratch incision is made 1 mm back Of and parallel with the limbus 
and then completed with scissors 

A peripheial lndotoim is desnable, even though delivery of the 
lens is soinewdiat more difficult This handicap is overcome if the 
assistant exerts counterpressure above during delivery of the lens 
Prolapse of the iris is not more common with peripheral lndotomy if 
corneoscleral sutures are used The eye has a better appeal ance, and 
perhaps the vision is somewhat more acute 

Intracapsular extraction of the lens is advisable A large bite of 
capsule is preferable to a small one During this stage of the operation 
the speculum should be lifted away from the globe by the assistant, 
this removes all pressure from the globe and often actually cieates 
suction, as may be seen by the corneal dimpling When one is delivenng 
the lens through a round pupil, countepressure exerted just above the 
upper limbus by the assistant aids in forcing the lens through the 
opening Such pressure is released as soon as the lens presents in 
the w r ound 

Immediately after extraction of the lens the mattress suture is tied, 
and four ordinary sutures aie placed across the incision, they pass 
through the tough limbal tissues, on one side, and through episclera 
and conjunctiva, on the other 

Air injected into the anterior chamber keeps open the angle, thus 
discouraging formation of synechias, also, it helps to prevent prolapse 
of the ins during the first three or four days of healing Care should 
be exercised to fill only about two thirds of the chamber with air and to 
keep the air in front of the ins If air passes through the- pupil into the 
posterior chamber it may cause prolapse of the iris or acute glaucoma 
by forcing the ms against the chamber angle 



4 


ARCHIVES OF OPHTHALMOLOGY 


A 1 per cent solution of physostigmme installed after the opeiation is 
of assistance m keeping the chamber angle free, in preventing prolapse 
of the iris and m keeping the air in the anterior chamber 

One eye only need have a dressing The patient may be allowed to 
sit m a chair or he in bed, as desired 

If an exti acapsular extraction is made, capsule foiceps are preferable 
to a cystotome The formei removes part of the capsule and lens 
epithelium, consequently, proliferation is lessened and aftei -cataract is 
infrequent 

AFTER-CATARACT 

If the membrane is old and tough, dilaceration with two knife 
needles may be indicated Or one may make a small keratome incision, 
introduce a sharp iris hook, pull the membiane out and cut it off 

CATARACT AND PRIMAR\ GLAUCOMA 

Opinions differ widely as to the surgical procedure in cases of such a 
complication Some surgeons piefer to do a preliminary iridectomy, 
others do a cyclodialysis, but most operators perform an external filter- 
ing operation before cataract extraction In my experience, if an 
external filtering operation is done first and, at a later date, is followed 
with the usual cataract incision through the bleb, the intraocular pressure 
often rises as a result of scar formation wnthin the former filtering 
cicatrix One may, howevei , make a corneal incision below' the bleb, 
or a lateral incision which does not extend into the filtering area 

Other surgeons make a cataract extraction and at the same time 
perform a complete iridectomy or an ms inclusion If the cataract 
extraction is performed first, it is difficult to do at a later date an 
external filtering operation because of the scar 

More satisfactory, it seems, is a combined anterior sclerectomy 
(Lagrange) and cataract extraction An injection of 2 per cent solution 
of procaine hydrochloride with epinephrine hydrochlonde, 1 20,000 
is made between Tenon’s capsule and the sclera above the upper portion 
of the limbus Such an injection makes dissection easier and insures a 
thicker flap The flap is dissected dowm as usual for the Lagrange 
operation, and a keratome incision is made well back of the limbus 
Then, ivith a Holth punch, a bit of sclera is removed As the next 
step, a peripheral basal uidectomy is done After this, the incision 
is enlarged with scissors and the lens is extracted mtracapsularly m the 
usual manner Conjunctival sutures complete the operation 

Objection has been made to the combined anterior sclerectomy and 
cataract extraction because of the slow' reformation of the anterioi 
chamber and perhaps the exaggerated formation of anterior synechias 
In my experience, the anterior chamber reforms almost as rapidly as 
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aftei cataiact extinction Often antenoi s}neclnas aie alieady piesent 
and the angle is closed befoie opeiation, otheiwise, a filtenng opeiation 
w onld not be indicated 


OPERATIONS I'OR GLAUCOM \ 

No opeiation is ah\ajs successful in the lieatment of glaucoma, 
even though a complete stud} of the case is made, the diagnosis is coriect 
and the operation is appaientlv -well done 

Acute Nanoiu Angle Glaucoma (acute congestive glaucoma) — In 
the eailv stages. 1 e , -within the hist two or tlnee da}s, or if the tension 
leturns to normal with use of miotics, a basal mdectomy is indicated 
The incision should not be made w ith a kei atome. foi it is almost always 
anterior to the chamber angle An incision with a Giaefe knife is better, 
but the antenoi chamber is usuall) emptied too lapidly and the ins 
tends to piolapse before an lridectom) can be done, this is not especially 
unsatisfacton if one wishes to do a complete mdectomy But if a 
penpheial basal lridectom} is desued the ins must be replaced first, 
oftentimes a difficult, or even impossible, procedure The best technic 
for lridectom} is to enter the antenoi chambei thiough a scratch incision 
15 mm back of and paiallel with the limbus, the aqueous may be 
emptied slowl}, and a penpheral basal iridectomy is a simple proceduie 

CJvomc JJ’ide 01 Nanozv Angle Glaucoma (glaucoma simplex) — 
Cyclodialysis is good practice in cases of chronic wade or narrow' angle 
glaucoma m which the tension is not too greatly elevated, in cases with 
small visual fields or as a second opeiation It is also indicated in cases 
of postoperative glaucoma following cataiact exti action 

Before cyclodialysis is perfoimed, the chamber angle is studied 
wnth the gonioscope to deteimme the position of dense synechias and 
larger vessels, both of which aie to be avoided at operation if possible 
After the conjunctiva is opened, a scleral fixation suture is placed 
just ahead of the area chosen for the incision A 0000 twisted silk 
suture on an atraumatic needle is passed thiough the anterior layers of 
the sclera, the two ends are cut short and then grasped close to the 
sclera with a small hemostat This gives excellent fixation , in addition, 
the wound may be made to gape for introduction of the iris repositor 
The iris repositor should be passed through the attachment of the 
ciliary body with pushing rather, than with sweeping, movements One 
should not go far into the anterior chamber with the spatula, otherwise, 
the corneal endothelium and Descemet’s membrane may suffer undue 
damage An absorbent applicator placed at the incision assists m the 
pievention of hemorrhage into the anterior chamber 

It seems that almost one-half the attachment of the ciliary body 
should be torn away Probably the operation has fallen into disrepute 
because of too little dialysis 
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E t to nal F'llte ; ing Opei ation r — In the Lagrange or Eiliott operation, 
injection of fluid undei Tenon’s capsule helps to obtain a thick flap A 
thick flap, which should include both conjunctiva and Tenon’s capsule, 
protects against late infection tin ough the ai ea of the bleb 

CONVERGENT STRABISMUS 

Indications foi opei ation are based on the oculai condition, and not 
on the age of the patient It is not wise to peifoim operation for squint 
until an attempt has been made to correct it with glasses, to obtain as 
nearly noimal usual acuity as possible, and to develop (1) single 
binoculai vision, (2) normal letmal coriespondence and (3) fusion, 
with some amplitude at the objective angle It is understood that this 
cannot always be accomplished — if not, an operation may be perfoimed 
for cosmetic reasons 

General anesthesia is best for such operations, and pentothal sodium 
given intravenously can he recommended in operations on children over 
5 oi 6 years of age 

It seems wise to do a two stage operation in cases of convergent 
squint foi with this method there are few overcorrections Under- 
coi lection is expected after the first operation In most cases of con- 
veigent squint of over 15 degrees a recession of 5 mm is made on one 
internal rectus muscle After three or more months the lateral rectus 
is shortened or shortened and advanced, depending on the amount of 
squint remaining One never knows the exact amount of recession or 
lesection to make, only great expenence is of value, theretore the two 
stage opei ation is advisable 

My gieatest failures have been with patients who are older and have 
very poor vision m one eye, those with severe spasm of the inferior 
oblique, those with abnormal retinal coi respondence and, especially, 
those with eccentric fixation 

In a recession a muscle clamp is never used, since 2 to 3 mm of 
muscle is lost Only a squint hook is used, and the sutures are placed 
as close to the insertion of the muscle as possible The muscle sheath 
is always kept intact 

In cases of resection or of lesection and advancement the muscle is 
attached to the sclera with three sutures This allows the patient com- 
plete use of the eyes soon after operation 

The use of surgical gut U S P (catgut) sutures is advised for both 
muscle and conjunctiva Removal of the sutures is then unnecessary 
After the operation a thin dressing and an ice cap or ice glove for forty- 
eight hours reduce the postoperative reaction 

The eyes are allowed to remain open after the ice cap is removed 
In cases of advancement in which tension is exerted on the sutures, pm- 
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hole glasses ma\ be piescnbed foi a few clays in ordei to 1 educe oculai 
movements 

TUMORS OF THE ORBIT 

After ha\mg hied the Kronlem and the blow incision, I have for the 
past several )eais used to advantage the following approach to oibital 
tumois A wide lateial canthotomy, extending about 1 cm back of 
the bom oibital maigin, is made, and the incision is extended upwaid 
01 downvaid in the conjunctival fornix All tumois except those 
nasal to the muscle cone maj be reached by this incision 

State University of Iowa College of Medicine 



MALIGNANT MELANOMA OF LIMBUS AND SPONTANEOUS 
CYST OF PIGMENTED LAYER OF IRIS 
IN SAME SECTOR 

Contribution to Histogenesis of Tumors 
ARNOLD LOEWENSTEIN, MD 

GLASGOW, SCOTLAND 
AND 

JOHN FOSTER, FRCS 

LEEDS, ENGLAND 

A CASE is repotted in which a malignant melanoma ot the limbus 
and a cyst on the posteiior surface of the ms occuired in the same 
sector of the eye 

REPORT Or A CASE 

A. woman aged 33 had always had defective vision m both eyes, and her eyes 
had been examined annually The routine test in 1944 had shown no alteration 
from the previous year, but in 1945 her optician noticed for the first time a 
dark spot at 9 o’clock on the limbus of the right ejc, a month later this was 
found to have increased rapidly in size No history could be obtained of injurv, 
inflammation or a mole prior to her last refraction 

Examination — Right E\e With a correction of +3 75 D c\l, axis 180 
vision was 6/9 A sausage-shaped, slighth elevated melanotic tumor o\erla\ 
and was concentric with the limbus from 8 to 11 o’clock It was 5 mm long, 
2 mm wide and 1 mm thick (fig 1) 

Minute tongues of melanotic infiltrations were visible temporally, and pigment 
spots extended along the small conjunctival and subconjunctival -vessels for 
1 mm No such infiltration was visible in the cornea, but small, stellate 
pigment spots (resembling those composing a congenital pupillary membrane) 
were scattered in the corneal epithelium 3 or 4 mm around the tumor The lens 
was studded with half a dozen small, punctate anterior capsular cataracts, with 
reduplication No sign of posterior synechias or of a pupillary membrane was 
seen with the biomicroscope, and the fundus was normal except for one spot of 
pigment in the temporal periphery 

Left Eye With a correction of — 10 D vision was 6/9 This eye also 
displayed multiple anterior capsular cataracts, with a tendency to reduplication 
One of these opacities projected above the surface like an iceberg Synechias, 
suggesting old iritis, were present, but no threads of pupillary membrane were seen 
Opciation — The tumor was separated from the cornea and episclera with 
Tooke’s knife and scissors in an attempt to remove it with a margin of healthy 
tissue on all sides The raw' area was covered with a conjunctival flap from the 

outer side The eye recovered rapidly and w r as “w'hite” in a week 

* 

The histologic investigation ivas performed at the Tennent Institute for 
1 Ophthalmology, University of Glasgow (Prof W J B Riddell) 
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Biopsy of Tinnot (fig 2) — The normal squamous epithelium with goblet cells 
and normal subconjunctival tissue thinned gradually as it approached the edge 
of the tumor Even here, however, the basal epithelial cells were pigmented 





Fig 1 — Schematic diagram of limbal melanoma 1 indicates site of limbal 
tumor, 2, corneal pigment, 3, punctate cataract, and 4, conjunctwal infiltration 



Fig 2 — Limbal melanoma, hematoxylin and eosin X approximate!} 150 

The intraepithelial islets consisted of cells of varying degrees of pigmentation 
located in vacuoles with a loose, unpigmented subepithelial tissue Even this 
area showed evidence of malignancy Around these “cysts,” where it overlay the 
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tumor proper, the epithelium thinned to one or two layeis and normal subepithehal 
connective tissue was absent 

The tumor itself consisted of polymorphic nuclei, displaying great variations 
in shape, size and intensity of staining Round, polyhedral, spindle-shaped and 
giant nuclei, five times the average size, were all present There were few 
mitoses, and the nucleolus was as a rule indistinct Coffee brown pigment was 
largely distributed m all parts of the tumor Van Gieson’s stain revealed little 
connective tissue, and specific staining showed a low reticulum content Vascu- 
larization was adequate, and necrosis and inflammatory reaction were absent 

While no sharp line of demarcation was present between the tumor and the 
underlying normal sclera, there was no evidence of infiltration of the deeper 
layers in the sections we examined 

Enucleation and Examination of Erased Eye — As the tumor cells were of 
an immature and malignant type, enucleation of the eye was obviously indicated 
Care was taken during this operation to excise the conjunctiva widely around 
the site of the tumor 

Examination with the Slit Lamp After fixation in formaldehy de-saline solution, 
the back of the globe was removed by a postcquatorial section to permit exami- 
nation with the slit lamp of the entire ciliary body from behind The view 
obtained is w'ell shown in figure 3 (painted by Gabriel Donald) The lens was in 
situ, zonular fibers were traceable, and Hannover’s canal was wsible The anterior 
opacities were not wsible thiough the opaque lens ' > 

No abnormality of the mea could be detected except for the small, flat, sharph 
demarcated tumor shown in Donald’s picture, which was located at the ciliary side of 
the iris root and underlay approximately the center of the site of the episcleral 
tumor As is also shown m the picture, around this relatively flat tumor were a 
number of very small, brown, grapelike bodies on the crests and in the valleys 
of the ciliary processes "No sign of such changes could be found elsewhere with 
the slit lamp 

Histologic Examination The eye was embedded m pyroxylin, and sections 
were cut radial to the tumor, every twentieth section being stained and the rest 
letamed for further investigation The cornea was intact The episclera at the 
external site of the tumor was thickened and infiltrated with fibroblasts and 
lymphocytes (fig 4) Normal epithelium covered the defect in part Embedded 
in the normal tissue of the anterior third of the sclera, and exclusively under the 
site of the excised tumor, were large pigmented cells These corresponded in 
appearance to the dermal (or choroidal) chromatophores , (fig 5) 

Nothing was seen m the sections corresponding to the stellate pigment spots 
of the cornea except a few clear spots peripherally, where the basal epithelial 
cells contained a considerable number of vacuoles It is possible that pigment 
may have been here, if so, it must have differed from that at the limbus and 
m the cyst of the iris in being soluble in alcohol As no tissue was embedded in 
gelatin for fat staining, we remain uncertain of the nature of the clinically visible 
corneal pigmentation 

Schlemm’s canal beneath the tumor was broad, patent and lined with endo- 
thelium (fig 6) Its posterior wall (on the side of the anterior chamber) con- 
sisted of a dense meshvvork of six to eight glassy lamellae, whose narrow inter- 
stices were filled with chocolate brown pigment This was of coarser gram than 
is the pigment usually seen in cases of glaucoma or iritis, and its extension 
covered the peripheral end of Descemet’s membrane (figs 7 and 8) Nine patent 
(limbal) vessels could be seen in cross section between Schlemm’s canal and the 




Fig 3 — Slit lamp picture of the cyst and satellites as viewed from behind 
The brownish cyst is partly covered by the ciliary processes, X 10 
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legion of the limbus Fnc of these weie of consideiable si7e In longitudinal 
section (fig 7) an empty vessel, probably an aqueous vein of Aschei, could be 
seen to join the canal 

The deeper layeis of the pupillaiy tlnee fouitbs of the n is weie noimal 
The pigmented layers of the fourth portion on the cihaiy side wen. split to form 
a rhomboid cyst, measuiing 700 by 400 micions (figs 4 and 6) The cyst was 
optically empty, and its base was formed by pigmented dilator cells, wdiose 
structure was clearly defined On the pupillaiy side, the wall of the cyst w r as 
thickened and infolded (fig 6) Several loculi w'ere visible in the wall of the 
cyst on the ciliar\ side where it was closely attached to the ciliary processes (fig 4) 
Depigmented sections (fig 9) show the cyst to consist of one low of cubical 
epithelium, with round nuclei and evenly stained cxtoplasm and with no evidence 
of mucinous changes 



Fig 4 — Area of melanoma and spontaneous cyst of pigmentary epithelium of the 
iris, with several chambers (low power) Note the swollen area of the excised 
episcleral melanoma 

Several other small cysts (fig 6), lined with one layer of unpigmented epi- 
thelium, were observed in the ciliary processes in roughly the same area 

COMMENT 

There are two conditions m this eye to be considered the malignant 
melanoma of the limbus and the cyst on the posterior surface of the 
iris In the absence of operation, disease or injury as a cause m post- 
natal life, it is probable that the cyst is of congenital origin As the 
two lesions are restricted to the same sector of the globe, the chief 
question concerns their possible causal relationship Was one lesion 
m fact caused by the other, or have they a common cause ? Previous 
embryologic and pathologic observations throw some light on this 
point 
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Fig 5 — Pigment cells of the stroma m the superficial third of the sclera under 
the site of the excised melanoma X 300 



Fig 6- — Spontaneous cvst of the iris Note the heavily pigmented meshwork 
behind Schlemm’s canal and the cyst in the ciliary body Hematoxylin and 
eosm, X approximate!} ISO 
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Spontaneous cysts of the pigmented epithelium are alleged to be 
rate Ginsberg 1 recoided 7 cases only m the woild liteiature up to 
1928 — -a figure which Gilbert repeated in 1930 2 and Duke-Elder 3 
mci eased to 13 in 1940 This does not include the relatively common 
cysts of ciliaiy epithelium, which may arise, as indicated by Coats 4 in 
1908, fioin lnflammatoiy adhesions of the epithelium of contiguous 
ciliary piocesses oi of the ciliary processes and the ms 



Fig 7 — Densely packed coarse pigment behind Schlemm’s canal, continued 
toward and envelo’pmg Descemet’s membrane The empty spaces may correspond 
to aqueous veins of Ascher The spur hints at their confluence with Schlemm’s 
canal Hematoxylin and eosm , X 60 


1 Ginsberg, S, in Wessely, K Auge, Berlin, Julius Springer, 1928, vol 1, 
p 541 

2 Gilbert, W , in Schieck, F , and Bruckner, A Kurzes Handbuch der 
Ophthalmologie, Berlin, Julius Springer, 1930, vol 5, p 96 

3 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V 
Mosby Company, 1940, p 2443 

4 Coats, G Roy London Ophth Hosp Rep 17 143, 1908 
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Oui own observation has confirmed this occurrence on several 
occasions The much less frequent spontaneous cysts of the posterior 
surface of the iris may arise by incomplete obliteration of the gap 
between the two germinal layers of the secondary optic vesicle This 
gap exists, under the name of “von Szily’s (ring) marginal sinus,” 
normally as late as the fifth month of fetal life 

Gilbert 5 6 ( 1910) described a solid, noninfiltrating tumor of the ins of 
epithelial origin, with multilocular cyst formation in its supramarginal 



Fig 8 — Coarse stroma pigment m front of Schlemm’s canal, on the tumor 
side There is much less on the opposite side of the section Hematoxylin and 
eosm, X 300 


portion He postulated a primary cyst of the iris arising between two 
layers of the ins, with the tumor as a secondary, nonmalignant develop- 
ment It is interesting to note that Tieacher Collins 0 recorded the 
occurrence of a small spontaneous cyst between the two pigmented 
layers of the ins m an eye excised for sarcoma of the ciliary body- 

5 Gilbert, W Klin Monatsbl f Augenh 48 149, 1910 

6 Collins, E T Roy London Ophth Hosp Rep 13 41, 1890-1891 
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Unfortunately, the short descnption of this case does not include 
reproductions of the slides 

The discovery in our case of a uveal cyst with its satellite patches 
of brown pigment on the posterior surface of the ins underlying the 
episcleral melanoma was quite unexpected This partlculai area was 
being examined foi evidence of possible melanotic mfiltiation 

As the slit lamp excluded similar changes elsewhere, one is presented 
with the coexistence of two lelatively rare pathologic conditions in 
one and the same sector of the e}e Is this a matter of chance only, 
or is it possible to find a common cause for these two new growths of 
fundamentally different type’ Our ultimate conclusion is that the 



Fig 9 — Depigmented epithelium (low power) 


internal and external abnormalities we have described were all due 
to antenatal disturbance, probably inflammatory 

Of course, one cannot be certain at what developmental stage this 
arose, but it probably antedated formation of the anterior chamber 
and the complete closure of the cleft between the two germinal layers 
(16 mm ) The changes we have postulated might well occur then 
We assume that this process was intrauterine uveitis 

It is common knowledge that the fetal uvea may be affected by 
septic processes (m the widest sense) m the mother due to a variety 
of bacteria and viruses During the past twenty years inexplicable 
genetic aberrations of a chromosomal character have boine almost 
the entire blame for congenital abnormalities, and the part played by 
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fetal inflammation has been greatly underestimated Janku’s 7 obser- 
vations (1923) regarding that perennial puzzle, coloboma of the 
macula, met with little support until American authors confirmed his 
claims by demonstrating that such intrauterine changes could be 
caused by systemic toxoplasmosis of the mother The embryonic 
damage due to maternal rubella in the first two months of pregnancy 
has attracted the attention of the medical world since the publication 
of Gregg’s 8 paper in 1941 This article is of particular interest to 
the ophthalmologist in view of the high incidence of congenital cataract 
associated with these deformities (Long and Danielson 0 ) 

One might expect that such an inflammatory process could produce 
the following changes 

1 Extension and incomplete obliteration of the space between the 
two germinal layers leading to cyst formation, the posterior (retinal) 
layer being detached from the anterioi (dilator) layer (as in our case) 
This explanation has been accepted as the basis of congenital cysts of 
the posterior part of the iris (Mann 10 ) 

2 Inflammatory dilatation of the vasculai element in the tunica 
vasculosa lentis and intrusion of such vessels into the capsulai sac, with 
disorganization of the developing lens fibers Loewenstein 11 (1920) 
explained the origin of congenital cataract and its association with 
persistent pupillary membiane in this way, his theory being subsequently 
confirmed and accepted by Riedel 12 (1922), Pesme 13 (192 7 ) and 
others It will be noted that iceberg-like cataracts occurred m both 
eyes in our case and were associated with posterior synechias in one 
(the left) eye 

3 Simultaneous disturbances in the two layers of the anterior 
part of the cup about to develop into the pigmented epithelium and the 
dilator layer of the iris Such potentially pigmented neuroectodermal 
cells, when displaced as a result of fetal iritis, might give rise to a 
postnatal melanoma of the limbus 

Although the explanation offered of the association observed m 
our case may be an oversimplification, we do not feel that it is too 
far fetched It is our hope that application of the technic of examina- 
tion employed in this case may lead to the discovery of similar cases, 
which routine histologic technic may easily overlook 

7 Janku Casop lek cesk 67 1021, 1923 

8 Gregg, N M Tr Ophth Soc Australia 3 35, 1941 

9 Long, J C , and Danielson, R W Cataract and Other Congenital Defects 
in Infants Following Rubella m the Mother, Arch Ophth 34 24 (July) 1945 

10 Mann, I Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937 

11 Loewenstein, A Arch f Ophth 103 37, 1920 

12' Riedel Kim Monatsbl f Augenh 69 482, 1922 

13 Pesme, P Arch d’opht 44 620, 1927 
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SUMMARY 

A malignant episclei al melanoma, a spontaneous cyst of the posterior 
tissue of the iris and a heavy deposit of pigment m the meshwork 
behind Schlemm’s canal were observed in the same sector of the eye of a 
woman aged 33, m addition to a bilateral congenital cataract 

It is suggested that fetal inflammation simultaneous!)'' produced the 
cyst, by preventing complete closure of the cleft between the two layers 
of the optic vesicle, and the melanoma, by displacement of the pigment- 
stonng cells of the outer geimmal layer The congenital cataract and 
the heavy pigmentation of the meshwork behind Schlemm’s canal 
probably originated in the same mflammatoiy piocess 

0 

Tennent Institute, University of Glasgow 
45 Park Square, Leeds 1 



ATROPHY OF THE OPTIC NERVE FOLLOWING 
HEMORRHAGE 


MAJOR PAUL LEVATIN 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

V 

A MBLYOPIA following acute loss of blood is an old, but relatively 
• raie, disease An aveiage of 1 case a jeai has been reported in 
the world’s literatuie in the past twenty-five years Colonel Derrick 
V ail saw only 4 cases of such v lsual loss in his vast experience m military 
ophthalmology m Europe m World War II 

That the pathogenesis of atrophy of the optic nerve following hemor- 
rhage is imperfectly understood is evidenced by the numerous and vai led 
theories (recently summariped by Cox x ) that have been put forth to 
explain the condition Know ledge of its pathogenesis is limited because 
few such blind eyes have ever been examined mici oscopicall) The few 
histologic studies made have ie\ealed edema of the retinas and optic 
disks with degenerative changes in the retinal ganglion cells, similar to 
those associated with quinine poisoning In addition, Goerlitz 2 obseived 
foci of degeneration in the optic nerve behind the lamina cnbrosa If 
conclusions aie to be drawn fiom these microscopic observations, the 
seat of the disease must he in the ganglion cells or m their fibers behind 
the lamina cribrosa, for edema of the optic disk and retina seems insuffi- 
cient to cause optic nerve atioph) within a few days or weeks This 
view is supported by the animal experiments of Holden 3 and of 
Uhthoff 4 and leads to the most tenable explanation of the disease, 
namely, that retinal ischemia causes degeneration of the ganglion 
cells, the third retinal neurons, the axons of which constitute the fibers 
of the optic nerve 

Objections to this theory aie the following facts 1 Hemorrhages of 
all kinds are frequent, whereas associated visual loss is rare 2 There is 

From the Surgical Service, Veterans Administration Hospital, Washing- 
ton, D C 

Published with the permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for the opinions expressed or conclusions drawn by the author 

1 Cox, R A Amblyopia Resulting from Hemorrhage, Arch Ophth 32 
368-371 (Nov) 1944 

2 Goerhtz, M Blindness Following Severe Loss of Blood Histologic 
Study of a Case, Klin Monatsbl f Augenh 64 763-782, 1926 

3 Holden, W A The Pathology of the Amblyopia Following Profuse 
Hemorrhage, Arch Ophth 28 125-134, 1899 

4 Uhthoff, W Blindness and Changes in the Fundus Associated with 
Anemia, Ber u d Versamml d deutsch ophth Gesellsch 43 204-212, 1922 

18 



LEV ATIN-. ATROPHY OF OPTIC NERVE AFTER HEMORRHAGE 19 


a time lag between the cessation of bleeding and the appearance of 
blindness, with visual tiouble developing between three and sixteen days 
after the hemorrhage m 39 2 per cent of the cases (Singer 5 ) 3 In 
15 per cent of the cases the blindness is umlateial 4 The fundus 
picture is variable, showing marked papilledema m some cases and no 
visible retinal changes in other cases 5 The degree of visual loss does 
not appeal to be dependent on the amount of blood lost, for m some 
cases this is reported to be small Furthermore, lepeated small hem- 
orrhages are more likely to cause this unfortunate complication than a 
single large hemorrhage In view of these objections, it seems plausible 
that some factor other than ischemia may be playing a role m producing 
the atrophy of the optic nerve The process is independent of age, 
race or sex, and since it rarely, if ever, occurs m a healthy person, 
Zentmayer 6 stated the opinion that m all such cases some underlying 
factor had pieviously i educed the vitality of the retinal ganglion cells 

Since routine and accuiate blood counts and determinations of 
blood piessure weie not practiced befoie the turn of this century, the 
190 cases reported up to 1901 which were exhaustively reviewed by 
Singer 5 do not permit an evaluation of the importance of these factors 
in the causation of the amblyopia following hemorrhage The 24 cases of 
Zentmayer 5 and the 12 cases of Harbndge 7 represent the literature 
from 1901 to 1924, but even m this group few blood counts or blood 
pressure readings were made, and, indeed, many of the patients were 
not seen by the ophthalmologist until weeks or months after the onset 
of blindness The case reports since then are more complete m this 
respect but leave much to be desired Inasmuch as the histologic 
studies of this disease are so meager, clinical and laboratory data must 
be relied on more heavily in any attempt to shed light on the mechanism 
of atrophy of the optic nerve We were able to study a case of par- 
tial blindness following severe hemorrhage within twenty-four hours 
after the patient’s complaint of visual loss, and the clinical and lab- 
oratory findings aie described in some detail 

REPORT OF A CASE 

On Dec 1, 1944, E W K , a 34 year old white man, a van driver, was admitted 
to the Mount Alto Hospital, Washington, D C , by ambulance for the treatment of a 
bleeding peptic ulcer He had been under the care of his private physician for four 
months, when, on Nov 27, 1944, he had vomited a large amount of blood and on the 
following day had fainted The past history revealed that on induction into the 
Army, on Oct 24, 1942, vision was 20/20 in each eye During his military ser- 

5 Singer, K Blindness Following Loss of Blood, Beitr z Augenh 53 1-103 

1904 

6 Zentmayer, W Visual Disturbances from Distant Hemorrhages, JAM 
A 59 1050-1055 (Sept 21) 1912 

7 Harbndge, D F Optic Atrophy Manifested by Visual Disturbance 
Following Distant Hemorrhage, Am J Ophth 7 192-196, 1924 
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vice, part of which he spent in Africa, he was hospitalized on several occasions 
because of painful, stiff joints The hospital records described him at various 
times as “nervous, apprehensive and slow to answer questions,” with a constant 
coarse tremor of the hands A history was elicited of alcoholic sprees which 
lasted a w’eek at a time and had occurred about ever} two months since the age 
of 25, although his record was clean in this respect during Ins military experience 
He was discharged from the Army on Aug 11, 1943, with the diagnosis of non- 
suppurative rheumatoid arthritis Roentgenograms of the joints, the sedimentation 
rate and the blood count were repeatedlj normal, and the Kahn reaction of the 
blood was negative 

Examination on admission revealed a tall, pale, confused, dyspneic, restless 
young man, with a precordial systolic murmur The sjstolic blood pressure was 
130, and the diastolic pressure was unobtainable The temperature was 98 4 F Sa , 
the pulse rate, 104, and the respirator} rate, 26 Treatment consisted of sedation, 
administration of antacids and atropine and giving fluids by mouth The next day 
the blood count revealed 1,220,000 red cells with a hemoglobin reading of 25 per 
cent and 11,000 white cells The urine was normal, and the Wassermann and 
Kahn reactions of the blood were negative A transfusion of 500 cc of citrated 
blood was given On the following day the temperature had risen to 103 8 F 
On December 4 the patient complained of terrific frontal headache and sudden 
blindness in the “left side of his left e>e” The temperature was 1008 F , the 
pulse rate was 124, and the respirator} rate, 26, per minute The blood pressure 
was 110 s}stohc and 0 diastolic The red blood cell count was 1,550,000, the 
hemoglobin concentration, 29 per cent, and the white cell count, 6,800 

Ophthalmologic consultation next morning revealed that the pupils were round 
and equal, reacting well to light and in accommodation The extraocular move- 
ments were good Determination of the visual fields with the confrontation test 
revealed temporal hemianopsia m the left e}e The right optic disk was pink, 
with blurred but not elevated margins The left disk was enlarged, with blurred 
edges and a slight elevation of less than 1 D The nasal half of the disk was 
defimtelv pale In each fundus the arteries were extremely narrowed and the 
veins widely dilated, with conspicuous arteriovenous nicking Numerous superficial 
hemorrhages and some white spots were scattered about bilaterallv The maculae 
were normal 

The patient continued to complain of severe frontal headache and that night 
began to vomit “coffee grounds” material and fresh blood clots, falling to the floor 
in his weakness when he attempted to get out of bed On December 6 he became 
disoriented and incontinent of urine The temperature was 103 2 F, the pulse 
rate was 140, and the respiratory rate 32, per minute The blood pressure was 
108 systolic and 0 diastolic The red blood cell count was 900,000 , the hemo- 
globin concentration, 15 per cent, and the white cell count, 11,650 He was given 
500 cc of blood m the morning and 500 cc of blood in the afternoon The next 
morning he complained of almost complete blindness m the left eye Examination 
now revealed marked pallor of the entire left disk, with visual acuity in that eye 
reduced to the perception of moving shadows at 6 inches (15 cm ) Otherwise the 
fundi were unchanged Another transfusion of 500 cc of blood was given On 
December 8 he was still acutely ill The temperature was 101 F , the pulse rate 
was 132, and the respiratory rate 28, per minute The, red cell count was 970,000, 
the hemoglobin concentration, 15 per cent, and the white cell count, 21,600 
Another 500 cc of blood was given Two days later he complained of some 

8a The temperatures listed are the highest for the given day 
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decrease m the vision of his right eye, but the appearance of the fundus was 
unchanged Blood pressure was 120 systolic and 60 diastolic At night he climbed 
over the side rails of his bed and tried to leave the hospital By December 21, all 
bleeding from the ulcer had ceased, and he had become afebrile Fluoroscopic 
examination revealed a duodenal ulcer, and this finding was confirmed by 
roentgenograms 

Examination on the day of discharge, on Feb 3, 1945, revealed that the pupils 
were round and equal They reacted well in accommodation The right pupil 
reacted well to light, the left pupil reacted slowly to light through a narrow arc 
and then dilated rapidly 

Right Eye The optic disk had a hazy superior margin Its upper half was 
very pale The arteries were slightly narrowed, with an artery to vein ratio of 1 2 
and with moderate arteriovenous nicking A patch of white substance lay above 
the superior temporal vein The macula was normal Determination of the visual 
field revealed a contraction of the temporal half to 50 degrees and a defect in the 
inferior nasal quadrant Visual acuity was 20/30 + 2, correctible to 20/15 — 1 

Left Eye The disk was very pale, with hazy and irregular but not elevated 
edges Some of the arteries were narrow, with an artery to vein ratio of 1 3, but 

the pronounced arteriovenous nicking and dilatation of the veins had disappeared 
and no white spots or hemorrhages were present The visual field could not be 
determined because visual acuity was reduced to light perception but not pro- 
jection 

The patient was quiet but tremulous, with slow movements and coherent but 
hesitant speech The blood count revealed 3,740,000 red cells and a hemoglobin 
content of 78 per cent 

On examination in the outpatient department three months later, the patient 
stated that his vision had remained “about the same ” The ophthalmologic findings 
also were essentially unchanged The pupils were round and equal but dilated, 
measuring 6 mm Visual acuity of the right eye was 20/20 — 2 with ability to read 
Jaeger type 1, and was correctible to 20/15 — 1 The disk was flat and somewhat 
pale, with only the inferior quarter normally pmk The remainder of the fundus 
was unchanged The defect in the inferior part of the field was no longer present, 
so that there was now an almost concentric contraction of the field to five-eighths 
normal size The visual acuity and appearance of the fundus of the left eye were 
unchanged, and the disk was totally white and flat, with rough edges and pronounced 
narrowing of some of the retinal arteries The peculiar mental status, with the slow 
and retarded reaction time and hesitant answers to the simplest questions, was still 
present Roentgenograms of the joints showed nothing abnormal The ophthal- 
mologic findings on reexamination of the patient, on Nov 5, 1945, were identical 
with those already described ' v 

COMMENT 

Analysis of this case reveals sufficient cause for impaired nutrition 
to the retina Within a few days after a massive hematemesis the 
patient had lost four fifths of his red blood cells, causing a reduction m 
the hemoglobin to 25 per cent, and encroaching seriously on the oxygen- 
cariymg capacity of the blood Because of continued bleeding this 
blood picture did not improve for thirteen days, in spite of transfusions 
totaling 2,500 cc of blood Failure of the peripheral circulation was 
present, as evidenced by the weak, rapid pulse and the fact that the 
diastolic pressuie was unobtainable for a week, even though the systolic 
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pi essure was maintained fairly well Wolff 8 postulated that this type 
of amblyopia was due to spasm of the retinal arterioles, lesulting from 
lack of oxygen, while Duggan 0 atti lbuted it to vasoconstriction pro- 
duced by an increased output of epinephrine stimulated by the hemor- 
rhage Whichever one of these mechanisms may have been operating 
to produce the narrowing of the artenes seen in this patient’s fundi, the 
effect of the decrease in the calibei of the arteries was to inci ease further 
the ischemia of the visual elements of the retina In addition, two 
days before the patient’s visual loss a fever developed, which lasted 
three weeks Regardless of its cause (and no focus of infection was 
ever found), fever causes an increased metabolic rate in all tissues, 
and thus the need of the retinal cells for oxygen increased at a tune 
when their supply of oxygen was already deficient In this connection 
it is interesting to note that Langdon’s 10 patient had a rise in tem- 
perature to 103 F on the da) preceding her visual loss and Long’s 11 
patient had a fever of unknown origin thiee days before the onset 
of optic nerve atrophy The delirium exhibited by the patient for 
two weeks not uncommonly occurs aftei severe, acute loss of blood 
and is generally attributed to cerebral anoxemia As a result of this 
mental confusion, the anemia of the brain and the retinal cells was 
increased, for the patient would not he flat in bed 

The presence of pallor of part of the optic disk of the right eye a 
few weeks after the hemorrhage may be attributed to degeneration of 
the retinal ganglion cells with subsequent giadual ascending atrophy 
of the optic nerve fibers The almost concentric contraction of the 
peripheral field supports this view, for the periphery of the retina has 
the poorest blood supply But how is one to explain the atrophy of 
the medial optic nerve fibers m the left eye occurring suddenly a week 
after the onset of bleeding and followed two days later by atrophy of 
the temporal optic nerve fibers ? These findings point strongly to direct 
involvement of the optic nerve fibers m the pathologic process Accord- 
ing to Duke-Elder, 12 the optic nerve fibeis at the disk receive their 
blood supply from recurrent branches of the central retinal artery, 
supplemented by anastomoses with a dew of the short posterior ciliary 

8 Wolff, E The Causation of Amblvopia Following Gastric and Other 
Haemorrhages, Tr Ophth Soc U Kingdom 55 342-349, 1935 

9 Duggan, W F Clinical Vascular Physiology of the Eje, Am J Ophth 
26 354-368, 1943 

10 Langdon, H M Amaurosis After Uterine Hemorrhage with Restoration 
of Vision Following Transfusion, Arch Ophth 10 99-102 (July) 1933 

11 Long, A E Amaurosis Following Nasal Hemorrhage, Am J Ophth 26 
1179-1182, 1943 

12 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1944, pp 106 and 136 



LEV ATIN— ATROPHY OF OPTIC NERVE AFTER HEMORRHAGE 23 


aiteries (of the circle of Zmn) These nutnent artenes of the optic 
nerve are small end arteries, like those of the retina Presumably, 
if seveie hemoirhage can cause a decrease in the quality and quantity 
of the blood supply to the letina, it can have a similar effect on the 
blood supply to the optic nerve, with resulting ischemic degeneration 
of the fibers of the nerve head The observation of Goeilitz 2 of foci 
of degeneration behind the lamina cnbrosa would tend to uphold this 
view 

With this evidence in mind, it would appear that the burden of 
proof should lest on him who states that ischemia is not the cause of 
the atrophy of the optic nerve following hemonhage Moreover, the 
objections to the theory of letmal ischemia mentioned in the intro- 
duction are not applicable in this case While acute hemorrhages of 
all kinds are frequent, few are so severe that they pioduce a drop m 
the hemoglobin to 15 per cent According to the medical literature, 
only rarely does a human being survive such extieme exsanguination 
and so acute an anemia — a fact which may account foi the rarity of 
posthemorrhagic atrophy of the optic nerve Also, the disease was 
bilateral and occurred during, and not after, a piolonged bout of bleeding 
Nevertheless, like Zentmayer, one cannot but feel that a predisposing 
factor is present in this malady Terson 13 emphasized the frequency 
with which cerebral phenomena accompany posthemonhagic blindness 
These he described as coma, violent head pains, polyneuritis, aphasia, 
amnesia, oculomotor paralyses and deafness Since the metabolism of 
the brain is identical with that of the inner, or cerebral, part of the 
retina, it is tempting to attribute the pathologic changes m the two 
organs to the same factor, namely, ischemia This would furnish a 
ready explanation for cases like that of Langdon, 10 in which there 
developed “definite cortical involvement,” coincident with atrophy of 
the optic nerve While my patient, after the clearing of his mental 
cloudiness, showed none of the neurologic manifestations mentioned 
by Terson, he did show persistent signs of neuropsychiatric disease, 
which, as the history revealed, long antedated the duodenal hemorrhage 
His peculiar mental status presupposes a lack of integrity in the central 
neivous system, and this element cannot be excluded as a predisposing 
factor in the causation of the optic nerve atrophy Other examples 
of the occurrence of this malady m patients with a history of preexistent 
psychiatric disease are the reports of Harbndge, 7 who described his 
patient as “irritable and erratic,” and Robertson, 14 whose patient had 

13 Terson, A Pathogenesis and Treatment of Visual Disturbances After 
Loss of Blood, Ann d’ocul 159 23-65, 1922 

14 Robertson, C K Sudden Blindness Following Gastro-Intestinal Hemor- 
rhage, Edinburgh M J 48 414-418, 1941 
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been retired from all work five years previously because of “a marked 
mental disturbance ” 

CONCLUSIONS 

During a massive hemorrhage from a duodenal ulcer a 34 year old 
white man experienced partial atrophy of the optic nerve m one eye, 
with later development in the other eye Repeated determinations of the 
blood count and the blood pressure during this illness revealed a persis- 
tent state of peripheral circulatory failure and such an extreme acute 
anemia that ischemia is considered the chief etiologic factor m the pro- 
duction of the pathologic changes obseived The ophthalmologic findings 
suggest that ischemia can cause atrophy of the optic nerve either by 
producing degeneration of the retinal ganglion cells or by direct destruc- 
tion of the optic nerve fibers m the region of the lamina cnbiosa 
The former mechanism best explains the slow, delayed onset of partial 
atrophy of the right optic nerve of this patient, whereas the latter 
mechanism best explains the rapid, early onset of almost total optic 
atrophy of the left optic nerve 

2650 Wisconsin A\enue, NW, Washington, D C 



TREATMENT OF LEWISITE BURNS OF THE EYE 
WITH DIMERCAPROL ("BAL") 


WILLIAM F HUGHES Jr, MD 
BALTIMORE 

E XPOSURE of the eye to I elatively small quantities of liquid or 
vapor lewisite (betacljlorovinyldichloroarsine) pioduces a devas- 
tating ocular lesion As will be demonstrated later, the progressive 
nature of such a bum is caused by the aisemcal component of this 
war gas To decontaminate the tissues of arsenic after exposure to 
lewisite, English woikeis synthesized 2,3-dimeicaptopropanol (CH 2 - 
SH CHSH CH 2 OH), now called dimercaprol (“BAL”) The work 
puisued in the laboratories of the Wilmer Ophthalmological Institute 
was devoted to the determination of the optimum conditions for the use 
of this antidote, its mode of action and its limitations These experi- 
ments will be discussed under the following headings (1) the distinc- 
tive clinical and pathologic characteristics of lewisite burns of the eye 
with lespect to mode of action, rate of penetration and the time at 
which 111 ever sible histologic changes first develop, (2) the rate of 
penetration and peisistence of aisemc m the tissues after lewisite burns 
m relation to the decontaminating action of dimeicaprol, and (3) the 
, toxicity and therapeutic efficiency of dimercaprol 

PATHOLOGIC CHARACTERISTICS OF LEWISITE BURNS OF THE EYE 

During the course of this work, more than 600 rabbit eyes were 
exposed to lewisite The characteristics outlined heie were obtained 
from clinical observations and histologic sections of this material, includ- 
ing burns of all degrees of severity produced by either liquid or vapor 
lewisite In general, lewisite burns were characterized by rapid tissue 
neciosis, pronounced conjunctival and corneal edema and intense exuda- 
tion Histologic evidence of corneal damage was found ten minutes 
aftei a thirty second exposure to saturated lewisite vapor at 23 C (fig. 
1 A) At this time, the basal cells of the corneal epithelium were peglilce, 
somewhat edematous and partially detached from the underlying stroma 
The cells of the corneal stioma showed small honzOntal clear spaces 
beneath some of the nuclei, and after thirty minutes the nuclei were 

This work was done under a contract, recommended by the Committee on 
Medical Research, between the Office of Research and Development and the 
Wilmer Ophthalmological Institute of the Johns Hopkins University and Hospital. 
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pailially broken up (fig IB) At the end of ten minutes the corneal 
endothelium was paitially disintegrated and seium and fibrin weie pres- 
ent in the antenoi chambei 



Fig 1 — Sections of rabbit cornea ( A ) ten minutes, and ( B ) thirty minutes, 
after exposure for thirty seconds to saturated lewisite vapor at 22 C 


The application of 0 1 mg of liquid lewisite to the surface of the 
cornea produced instantaneously a dense, circumsci ibed opacity at the 
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point of contact Within five to ten minutes, the localized opacification 
extended down through one half of the corneal stroma, and small 
vesicles began to appear on the suiface of the involved area The walls 
of limbal blood vessels near the site of application were destroyed, 
pioducmg petechial hemorrhages, thiomboses and ischemia (fig 2) 
Within a few days after the application of liquid lewisite to the limbus, 
a sectoi -shaped area of hemonhage ( and necrosis of the ins could usu- 
ally be distinguished duectly beneath the site of application This 
evidence of deep and localized penetrability of the agent could also be 
demonstrated histologically 

Except for the localized areas of damage produced by the liquid, 
the subsequent courses of burns pioduced by vapor and those by liquid 
lewisite weie lemaikably sunilai Briefly, the changes consisted of 



Fig 2 — Rabbit eye eleven days after the instillation of 0 1 mg of liquid lewisite 
on the limbus at 12 o’clock The small round site of application is still visible, 
and the surrounding area is ischemic Corneal vascularization does not proceed 
from this area 

marked conjunctival edema with petechial hemorrhages and thrombosis 
of the blood vessels, complete desquamation of the corneal epithelium 
and edema, purulent infiltration, vascularization and ulceration of the 
cornea, fibrinous intis, occasionally secondary glaucoma * with staphy- 
loma of the cornea, and cataract 

The Acid Burn Component of Lewisite Burns — The dense super- 
ficial area of opacification which appears instantaneously on contact 
of liquid lewisite with the moist surface of the cornea is probably pro- 
duced by hydrochloric acid which is liberated by hydrolysis of the 
lewisite 

C1CH CH AsCla + H:0 = C1CH CH AsO + 2HC1 
Evidence for this view was obtained by the injection of indicator dyes 
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into beef corneas beneath the sites wheie lewisite was subsequently 
applied It was found that all dyes immediately changed to a color 
indicative of an acid reaction within a radius of 2 to 4 mm of the site 
of the lewisite droplet Thymol blue became red in this area, indicating 
a local pn of less than 1 3 Hydrochlouc acid solutions of less than 
Ph 2 5 have been found previously to produce corneal damage 1 

It will be shown later that the use of dimercaprol effectively prevents 
the progressive development of corneal lesions produced by lewisite 
However, the opaque site of application is not altered by such treat- 
ment, affording additional evidence that lewisite pioduces an acid bum, 
similar to other acid burns, which cause rapid and irreversible precipi- 
tation of corneal proteins 1 Similarly, the superficial corneal haze 
immediately visible following exposure to lewisite vapor is probably 
due to the acid portion of hydrolyzed lewisite 

The Ai semcal Component of Lewisite Bums — All the later charac- 
teristics of a lewisite burn of the eye can be produced by the instillation 
of a dilute solution of lewisite oxide (C1CH CH AsO) It was found 
that a number of other compounds containing trnalent arsenic (e g, 
sodium meta-arsemte, phenylarsine oxide and oxophenarsine hydro- 
chloride) were more toxic on intracorneal injection of dilute solutions 
than compounds containing pentavalent arsenic (e g, sodium arsenate 
and tryparsamide) 

In summary, lewisite hydrolyzes immediately on contact with the 
moist surface of the eye, producing a superficial acid burn followed 
by a progressive lesion of the cornea because of the toxicity of the 
lewisite oxide, which contains trivalent arsenic Pathologic changes 
m all tissues of the anterior ocular segment can be detected histologically 
within ten minutes after exposure, indicating deep penetrability and 
rapid necrotizing action of this toxic arsenical 

RATE OF PENETRATION AND PERSISTENCE Or ARSENIC IN THE 
EYES Or RABBITS BURNED WITH LEWISITE 

The rate of penetration and the persistence of toxic arsenical 
material in the cornea and aqueous following exposure to lewisite were 
determined in order to establish time limits during which either a 100 
per cent efficient surface-decontammating agent or an ideal penetrating 
agent would be effective 

Materials and Methods — Rabbit corneas were exposed to lewisite, either by 
the instillation of 0 1 mg of the liquid onto the center of the cornea or by exposure 
for thirty seconds at 22 C to saturated vapor The lids were closed within thirty 
seconds after exposure Then, at varying intervals, the corneas were excised, 
washed briefly with saline solution and dropped into a solution of arsenic-free 

1 Friedenwald, J S , Hughes, W F, Jr, and Herrmann, H Acid Burns 
of the Eye, Arch Ophth 35 98 (Feb ) 1946 
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nitric acid preparatory to analysis for arsenic by the method of Chaney and 
Magnuson 2 With this method, “blank” control tissues may show as much as 
0 5 microgram of arsenic The experimental error for determination of such 
small amounts of arsenic is about 10 per cent, but any value over 1 0 microgram 
indicates the definite presence of arsenic Microchemical estimations of arsenic 
in the aqueous were also made after the application of 0 1 mg of lewisite to the 
rabbit cornea near the limbus Approximately 0 2 cc of aqueous could be obtained 
by aspiration with a tuberculin syringe and a 26 gage needle For specimens 
taken at ten minutes or before, the lids were not closed after the application of 

Table 1 — Scale joi Giadmg the Seventy of Ocular Lesions Produced 

zvith Leivisite 


Cornea 


Maximum Grade 


Density of corneal opacity 8 

+ 2 = definite opacity 
+ 4 = blurs iris pattern 
4- 6 = blurs outline of pupil 
+ 8 = completely opaque 

Area of corneal opacity 4 

Corneal vascularization (intensity and length) 4 

Ulceration 4 

4- 1 = staining v, ith fluorescein 
+ 2 = ulceration visible without magnification 
+ 3 = deep slough or marked thinning of cornea 
+ 4 = perforation = 100% corneal lesion regardless of other values 
Edema ' 4 

Total points for estimation of corneal lesion = 24 = 100% 

Duration of comeal opacity 4 

+ 1 = 1-3 days 
+ 2 = 46 days 
+ 3 = 7 13 days 
+ 4 = 14 days and over 


Conjunctiva 

Redness 2 

Edema or chemosis 3 

Necrosis (petechial hemorrhages or ischemia) 2 

Mucopurulent discharge 2 

Intis 3 


+ 1 = small pupil, photophobia or positive aqueous ray 
+ 2 = congestion or thickening of ins 
+ 3 = exudation 


Total Points for Estimation of Ocular Lesion = 40 = 100% 

“Maximum ocular reaction” indicates the sum of the maximum values for each symptom 
during the course of observation and conversion of the total to a percentage figure This gives 
an index of the acuteness of the reaction 

“Pinal corneal opacity” indicates the sum of the values of the corneal symptoms on the 
last dav of observation, a total of 24 points, or comeal perforation representing a 100 per cent 
lesion If the cornea became clear, the day on which this occurred is recorded 


lewisite, and the aqueous was withdrawn through a point in the cornea most 
distant from the site of application A control analysis indicated that the needle 
did not become contaminated by any arsenic which might conceivably have spread 
over the conjunctival or corneal surface 

A second series of experiments was performed to determine the persistence 
of toxic material on the surface of the cornea, in the cdrnea or in the aqueous 
Direct contact transfers were made from the surface of the exposed eye to the 
surface of a normal rabbit eye In order to determine whether the arsenic found 
within the cornea was still toxic, pressed juice of lewisite-burned corneas was 

2 Chaney and Magnuson, H J Indust & Engin Chem (Anal Ed ) 12 * 
691, 1940 
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injected intracorneally into the normal rabbit eyes The juice of 2 to 4 rabbit 
corneas previously burned with 0 1 mg of lewisite was expressed by means of a 
hydraulic press developing 15,000 pounds of pressure per square inch (1,060 Kg 
per square centimeter) Residual cornea tissue consisted only of a dry membrane 
of tissue paper thinness The juice was then diluted with 1 cc of saline solution 
per cornea and passed through a Seitz bacterial filter All cultures taken of 
these filtrates were sterile One-tenth cubic centimeter of this solution uas then 

Table 2 — Mtcrochemical Analysis of At seme in Cornea Tolloiving Lewisite 

Burns of the Rabbit Eye 


Dose of I ewislte 
Controls (no lewisite) 

01 mg liquid lewisite 


Saturated vapor, 22 C for 30 sec 


lime After 
Application 


2 min 


°0 min 

1 hr 

2 hr 
4 hr 

11 hr 
18 hr 

24 hr 


2 days 
4 days 
2 mm 


30 min 
1 hr 
4 hr 

24 hr ' 


Amount of 
Arsenic, 
Mlcrograms 

0 — +0 5 

05 
4 1 
65 
42 
37 
27 

4 7 
1 2 
1 6 

07 
29 
13 
1 S 

0 5 
00 

1 7 
0 5 

05 

00 

09 

27 

29 

33 

12 

19 

13 

08 


used for intracorneal injection into normal rabbits Injection of 01 cc of normal 
corneal juice does not result m any residual corneal opacification after twentv- 
four hours The toxicity of the aqueous at varying intervals after exposure to 
lewisite was tested by direct intracorneal injection into normal rabbits The 
reactions produced by such intracorneal injections were graded according to a 
numerical evaluation of the symptoms produced, thus giving an index of the 
toxicity of the material tested (table 1) 

Persistence of Toxic Material on the Surface of the Coinea — After 
the instillation of 0 1 mg of liquid lewisite on the surface of fresh sur- 
viving beef eyes, residual toxic material could still be transferred directly 
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to labbit eyes after two and one-half horns To appioximate conditions 
which would follow a splash burn in a normal human e>e, the lids of 
rabbit eyes were closed within thirty seconds after the instillation of 
the liquid lewisite, and direct contact transfers to noimal rabbit eyes 
were made at varying intervals thereafter Transfer after one minute 
resulted in a 10 per cent reaction in the recipient eye, with clearing 
of the cornea in three days Transfer after two to foui minutes produced 
only minor transient conjunctival symptoms, without corneal damage 
No toxic material could be transferred after four minutes had elapsed 
' Two minutes after exposure to lewisite vapor, no reduction m 
arsenic content was produced by washing the corneal specimens with 
saline solution, indicating that free lewisite no longer remained on the 
surface of the cornea after this interval 

Persistence of Arsenic and Toxic Matenal in the Cornea — Two 
minutes after the instillation of 0 1 mg of lewisite, about 4 6 nncro- 

Table 3 — Tovicity of Coineal Juice Aftei Instillation of 0 1 Mg of Liquid 

Lewisite into a Rabbit Eye 


Time After Instillation 
of Lewisite 

2 mm 
30 min 
1 hr 
20 hr 
27 hr 
4 days 


Maximum Ocular Reaction 
Produced by 

Intracorneal Injection of Corneal 
Juice into Normal Rabbit Eye 

47 

30 

17 

2 

2 

2 (two injections) 


giams of arsenic was demonstrated within the corneal substance (table 

2) In terms of lewisite, this is equivalent to about 10 per cent of the 
original dose applied This amount of arsenic fell rapidly within the 
next thirty minutes to 1 4 micrograms, and after eleven hours only 
traces of arsenic were detected, and then irregularly About 3 micro- 
grams of arsenic was found within the cornea two minutes after the 
standard vapor burn was produced The arsenic content was greatly 
diminished or absent after twenty-four hours 

Corneal juice obtained two minutes after production of the standard 
liquid burn caused a 47 per cent maximum ocular reaction when approxi- 
mately one tenth of the juice was injected into a normal cornea (table 

3) This toxicity progressively decreased m the course of thirty minutes 
and one hour and was absent at the end of twenty-six hours 

Rate of Penetration and Persistence of Arsenic and Toxic Material 
in the Aqueous — Arsenic penetrated into the anterior chamber within 
one and one-half minutes aftei the application of 0 1 mg of lewisite 
to the cornea and disappeared within thirty minutes after the exposure 
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(table 4) The aqueous was found to be toxic at the end of two 
minutes and ten minutes but had become nontoxic when tested at the 
end of thirty minutes (table 5) 

Surface Decontamination After Exposwe to Liquid Lewisite — In 
view of the foregoing evidence that lewisite rapidly disappears from the 
surface of the cqrnea and penetrates into the cornea and aqueous, little 
or no therapeutic effect would be expected from the use of neutralizing 
agents which do not penetrate into the ocular tissues This vas found 


Table 4 — Mtcrochcmical Analysis of At seme in Aqueous Following Instillation 
of 01 Mg of Lewisite on the Rabbit Cornea 


Time After Instillation 

■Vmount of Arsenic, 

of Lewisite 

Micrograms 

Aqueous control (no lewisite) 

0 4 (blank of method 

Needle control (for surface contamination in 
withdrawing aqueous) 

= 0 0 to 0 5 micro- 
gram) 

02 

1 min 

0 5 

1 5 min 

22 

5 min 

28 

10 min 

3 2 (2 specimens) 

20 min 

32 

30 min 

00 

1 hr 

00 

2 hr 

05 

11 hr 

09 


Table 5 — Toxicity of Aqueous After Instillation of 0 1 Mg of Liquid 



Lewisite into a 

Rabbit Eye 


Time After Instillation 

Maximum Ocular Eeaction Produced 
by Intracorneal Injection of Aqueous- 


of Lewisite 

into Normal Babbit Eye 

2 min 


47 

5 min 


45 

10 min 


32 

30 min 


0 

1 hr 


0 

24 hr 


0 

27 hr 


0 

4 days 


0 


to be the case with three types of agents tried (1) saline solution used 
in irrigation, (2) an iodine-containing solution, so-called Box I, 3 * * * * 8 which 
inactivates lewisite in fifteen seconds in vitro, and (3) hydrogen peroxide 
(table 6) 

3 This solution was devised by Dr Leslie Hellerman as a method for the 

continuous regeneration of a limited low concentration of iodine 

Sodium iodide 200 mg/100 cc 

Phosphate buffer pa 7 M/10 

Sodium lodoxybenzoate m large excess 

Solvent 50% triacetm, 22% alcohol, 28% water 
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TREATMENT OF LEWISITE BURNS OF THE EYE WITH DIMERCAPROL 

Since lewisite penetiates through the cornea into the aqueous within 
two minutes after exposuie and produces irreversible changes in the 
tissues of the anterior ocular segment soon after ten minutes have 
elapsed, a successful decontaminating agent must have the capacity to 
penetrate rapidly and to compete successfully for both free and com- 
bined arsenic within the tissues To obtain the maximum therapeutic 
effect from the local use of dimercaprol after exposure to lewisite, the 
following variables were studied (1) local toxicity of dimercaprol for 
both the normal and the lewisite-burned eye, (2) optimum concen- 
trations of dimercaprol and technics of application to the eye, (3) time 
limits during which treatment is efficacious and (4) species diffeiences 
m toxicity and therapeutic effectiveness of dimercaprol 

Materials and Methods — Both liquid and vapor burns were produced in the 
eyes of mongrel rabbits and liquid burns in the eyes of Macacus rhesus monkeys 4 


Table 6 — Smface Decontamination of the Rabbit Eye Tzuo Minutes After 
Instillation of 0 1 Mg, of Lewisite 


Number 
of Eyes 

Decontaminating 

Agent 

Maximum 
Ocular 
Reaction (%) 

Final Corneal 
Opacity (%) 

Days 

3 

100 cc saline solution in irrigation 

72% (SD =10)* 

75% (SD =19) 

7 

3 

“Box I”— iodine solution 3 

66% (SD = 3) 

69% (S D = 2) 

7 

6 

2% hydrogen peroxide (3 drops) 

69% (SD = 4) 

65% (SD = 6) 

7 

3 

Blood catalase alternating with 5 % hydro 
gen peroxide every 5 sec for l mm 

63% (SD =20) 

50% (SD =30) 

7 

42 

No treatment 

74% (SD = 8) 

69% (SD =14) 

7 


* S D = standard deviation of the mean 


with lewisite containing 95 per cent of the active substance (CICH CH AsCls) 
The liquid lewisite was loaded directly into a 025 cc Luer tuberculin syringe 
Because lewisite appeared to tarnish the stainless steel needles, a 26 gage platinum- 
indium needle with a blunt point and gold-plated hilt was used, and care was 
taken to prevent moisture from precipitating the arsine oxide within the tip of 
the needle The syringe was fitted with a micrometer in which one unit turn 
drove the plunger of the syringe down %oo inch (0 1 mm ), displacing a volume 
of 0 1 cu mm Droplets of this size were then put in contact with the cornea 
Estimations of arsenic immediately following such an instillation on 10 rabbit 
corneas revealed that only 0 09 mg , or 0 05 cu mm , of lewisite was actually deliv- 
ered from the needle to the cornea — in other words, only 50 per cent of the theoretic 
quantity 

Rabbit eyes were exposed to saturated lewisite vapor at controlled temperatures 
by inserting the individual eye, proptosed between the lids, into the mouth of the 
Scholz vapor chamber 5 All experiments were carried out with the animals 

4 These experiments were performed on monkeys, which were made avail- 
able to me by Dr Cornelius P Rhoads, Memorial Hospital, New York 

5 Scholz, R O Personal communication to the author 


I 
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under ether anesthesia The eyelids were closed within thirty seconds after exposure 
of the proptosed eye to either liquid or vapor lewisite 

The seventy of the lesion produced was evaluated numerically b> grading 
the important clinical symptoms elicited by the toxic agent (table 1) In order 
to obtain single values which could be used for statistical comparisons, the acute- 
ness of the reaction was estimated by adding the maximum \alues for each 
sjmptom over the course of observation and comerting the total to a percentage 
figure, the “maximum ocular reaction ” An index of persistent corneal damage 
was obtained by adding the values of the corneal symptoms on the last day of 
observation, a total of 24 points or corneal perforation representing a 100 per cent 
lesion 

Preliminary experiments were devoted to the production of a reproducible and 
uniform standard lesion with lewisite, the technic and dosage to be used in treat- 
ment experiments In general, it is necessary that the lesion be sufficiently severe 
to guarantee reproducibility, and yet an excessive dose should be avoided, which 
might mask the efficacy of a therapeutic agent of low potency Such a threshold 


Table 7 — Severity of Lesions in Rabbit Eyes Follozutng Standardised 

Exposure to Lewisite 


Type of Exposure 

JSumber 
of Eyes 

Maximum Ocular 
Kenction (%) 

Final Corneal 
Opacity (%) 

I* umber 
of Days 
Followed 

01 me liquid lew isite 

42 

74 (S D = 6)* 

CO (S D =14) 

7 


37 

87 (SD = 8) 

85 (SD =19) 

14 

Exposed for 30 sec to saturated 

IS 

70 (SD = 7) 

03 (SD =14) 

7 

v apor at 21 25 C 

18 

84 (S D = 10) 

82 (SD =14) 

14 


* SD = standard deviation of the mean 


lesion was produced by the instillation of 0 1 mg of liquid lewisite either on the 
limbus or on the center of the cornea, usually resulting in perforation of the 
cornea within two weeks A somewhat less severe, but consistent, lesion was 
produced by exposure of the eye to saturated lewisite vapor at 22 to 24 C for 
thirty seconds For use in treatment experiments, it was found that the optimum 
period of observation was seven days, since increased variability of the standard 
lesions was noted during the second week, probably as the result of secondary 
infection The average values obtained for the standard lesions are given in 
table 7, together with the standard deviation of the mean 

Preliminary treatment experiments were made with a sample of dimercaprol 
(“BAL”) obtained m the spring of 1942 from Dr Peters’ laboratory at Oxford 
Little difference in toxicity or therapeutic efficacy could be made out between the 
British and the American sample The American sample appeared to be slightly 
more toxic at higher concentrations and more therapeutic at lower concentrations, 
but the British sample was older at the time of comparison Subsequent experience 
with later samples of American dimercaprol has shown results comparable to 
those reported here for the earlier sample 

Suitable solvents for dimercaprol were found in propylene glycol, ethylene 
glycol, redistilled thiodiethanol and triacetm The substance is sparingly soluble 
and deteriorates rapidly m water but is effective therapeutically in aqueous solution 
Because of many practical advantages m applying ointments to the eye, an oint- 
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ment containing dimercaprol was devised and prepared by Mr Robert S Fuqua, 
chief pharmacist of the Johns Hopkins Hospital, for use in these experiments 


Dimeicaprol 

Percentage 

5 10 

Benzyl benzoate 

S 

Peanut oil 

20 

Absorbent base 

20 

Cet>l alcohol 

10 

Glycerin monostearate 

14 

Liquid petrolatum 

21 


This ointment was readily miscible with the tears of the eye and became semi- 
fluid within a minute after instillation It was nontoxic for the normal rabbit 
and monkey eye and showed therapeutic efficacy comparable to that of dimercaprol 
in glycol solution 

Local Toxicity of Dimercapi ol — The tolerance of the normal cornea 
to dimercaprol was determined for rabbit and monkey eyes and partially 
for human eyes (table 8) The instillation of 0 1 cc of a 50 or 35 per 
cent solution of dimercaprol in propylene glycol produced severe 


Table 8 — Toleiance of the Notmal Eye to 0 1 Cc of Vauous Solutions 

of Dimercaprol (“BAL”) 


Concentration of 


Maximum 

Pinal 


Species 

Dimercaprol, 
per Cent 

Sohent 

Ocular 

Reaction 

Corneal 

Opacity 

Days 

Rabbit 

50 

Propylene glycol 

67 

67 

7 

- 

35 

Propylene glycol 

40 

13 

7 


25 

Propylene glycol 

20 

0 

o 


15 

Propylene glycol 

20 

0 

I 


10 

Propylene glycol 

5 

0 

0 


10 

Ointment 

2 

0 

0 


5 

Propylene glycol 

5 

0 

0 


3 

Propylene glycol 

5 

0 

0 


3 

Water 

2 

0 

0 

Monkey 

50 

Propylene glycol 

42 

38 

7 


35 

Propylene glycol 

37 

21 

6 


25 

Propylene glycol 

22 

0 

4 


15 

Propylene glycol 

0 

0 

0 


10 

Propylene glycol 

2 

0 

0 


10 

Ointment 

0 

0 

0 


5 

Propylene glycol 

0 

0 

0 

Human— 2 e> es 

10 

Propylene glycol 

7 

0 

0 

3 eyes 

5 

Propylene glycol 

5 

0 

0 


corneal damage in both rabbits and monkeys This was characterized 
by a sheetlike opacification of the superficial layers of the cornea, which, 
if not unduly severe, sloughed off within a few days leaving clear stroma 
beneath A 25 per cent solution of dimercaprol produced rather pro- 
nounced conjunctival reactions without corneal damage, and a 15 
per cent solution produced a similar conjunctival reaction in rabbits 
but none m monkeys A 10 per cent concentration or less caused no 
significant obj'ective damage to the eye of the rabbit, monkey or man 
The 10 per cent ointment and the 3 per cent aqueous solution of 
dimercaprol were nontoxic 
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Since the development of an oculai lesion is almost completely 
prevented by the use of 2 drops of a 5 per cent solution of dimercaprol 
within two minutes aftei exposure to lewisite (see next section), the 
moie seveie reactions which follow the use of higher concentrations must 
be attributed to the toxic action of the therapeutic agent This damage 
produced by dimercaprol can be distinguished clinically m an eye 
previously burned with lewisite It is noteworthy that the reactions 


© 



Fig 3 — Effect of variations in the concentration of dimercaprol (“BAL”) on 
reactions in normal rabbit eyes and in rabbit eyes burned with lewisite 

Values for eyes burned with either vapor or liquid lewisite and treated with 
2 drops of a 5 per cent solution of dimercaprol in propylene glycol are indicated 
by the solid line and dots , values for normal eyes similarly treated, by "the broken 
line and hollow circles The numerals indicate the number of eyes tested 

Table 9 — Effect of Variation in Concentration of Dimercaprol ("BAL”) in 
Treatment of Lewisite Burns of the Rabbit Eye* 


Concentration 
of Dimercaprol 


Maximum 

Final Corneal 

I» umber 
of Days of 

Solution, 

I. umber of 

Ocular Reaction, 

Opacity, 

Follow Up 

per Cent 

Eyes 

per Cent 

per Cent . 

Observation 

25 

1 

45 

0 

6 

20 

s 

37 

0 

0 

15 

4 

23 

0 

4 

10 

3 

11 

0 

2 

5 

5 

4 

0 

x 

3 

2 

12 

0 

2 

1 

1 

20 

0 

o 

Untreated t 

42 

74 (S D = 

S) f 09 (S D = 

14) 7 


* Instillation of 2 drops of dimercaprol in propylene gljcol two minutes after application 
of 0 1 mg of liquid lewisite 

t Instillation of 2 drops of propylene glycol had no influence on the severity of the lewisite 
lesion 

t S I) = standard deviation of the mean 


produced by concentrations of dimercaprol of over 5 per cent in eyes 
previously exposed to lewisite are more severe than those produced by 
dimercaprol on the normal cornea (fig 3) This suggests that lewisite 
lowers the tolerance of the cornea foi dimeicapiol 
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Optimum Concentrations of Dimer capr ol and Technics of Applica- 
tion m the Treatment of Lewisite Burns — In. the first of these experi- 
ments, standard burns produced with 0 1 mg of liquid lewisite were 
treated two minutes later with 0 1 cc of varying concentrations of 
dimercaprol m propylene glycol (table 9) Although all these concen- 
trations, from 25 to 1 per cent, prevented the development of any corneal 
opacity lasting more than eight days, the use of 5 per cent solution also 



Fig 4 — A and B, eyes exposed for thirty seconds to saturated lewisite vapor 
at a temperature of 22 C twenty-four hours previously The right eye (5) was 
treated two minutes after exposure with 0 1 cc of a 5 per cent solution of 
dimercaprol (“BAL”) in propylene glycol, and the left eye (A) was not treated 
C and D, eyes exposed in a manner similar to that of the eyes shown m A and B 
four days previously and treated similarly 


prevented the development of any significant conjunctival reaction 
Similar results were obtained in the treatment of vapor burns There 
is, therefore, a moderately vide range of concentrations which produce 
spectacular cures of lewisite burns (fig 4 A and B) 
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Experiments were carried out to determine the effect of larger doses 
or lepeated instillations of vanous concentrations of dimercaprol One 
instillation of 2 drops of solutions of 10 per cent concentration and over 
produced more reaction than the use of a single drop The optimum 
time for the instillation of a second drop was after sixty minutes 
Instillation of 1 drop of a 10 pei cent solution of the British preparation 
every ten seconds for one minute, oi every fifteen seconds for three 
minutes, pioduced severe corneal damage 

Two drops (01 cc ) of a 5 per cent solution of dimercaprol will 
theoretically neutralize about eighty times the standard dose of 0 1 mg 
of liquid lewisite used m these experiments However, the results of 
treatment following the instillation of 1 0 mg of liquid lewisite were 
not nearly as good, probably because of the large area of instantaneous 
opacification produced by the acid component of the large lewisite droplet 
The instillation of 2 drops of 10, 5 and 1 per cent solutions of dimercaprol 
two minutes after the instillation of 1 0 mg of lewisite i esulted in corneal 
opacities at the end of seven days of 67, 46 and 100 per cent, respectivelj 
Similar treatment with 5 per cent dimercaprol of an eye exposed four 
times as long as that required foi the standard vapor burn (i e , two 
minutes) gave a maximum ocular reaction of 42 per cent and a final 
coi neal opacity of 4 per cent at the end of seven daj s 

The use of 5 per cent dimercaprol ointment was found to be at 
least as effective as glycol solutions of the substance m the tieatment of 
both liquid and vapor lewisite burns 

Time Limits During Which Dnnci cap) ol Is Effective — The instilla- 
tion of dimercaprol in solution or ointment form within two minutes 
aftei the end of exposure to lewisite usually prevented the development 
•of any significant conjunctival or corneal reaction If treatment was 
delayed for five minutes, a transitory conjunctival and corneal reaction 
ensued, lasting a few days Treatment ten minutes after exposure was 
definitely less effective, a mild to moderate corneal opacity persisting 
at the end of seven days The use of dimercaprol within the first half- 
liour lessened the severity of the ocular lesion as compared with control 
eyes, but the damage to the eye was permanent 

These findings are in agreement with the observation that irreversible 
histologic changes are already detectable in the corneal stroma within 
ten minutes after exposure to lewisite and are fairly pronounced after 
thirty minutes Also, at the end of thirty minutes, much of the arsenic 
has already disappeared from the tissues, and so the benefit derived from 
decontamination is diminished 

Use of Dima caprol m Other Species — Eleven eyes of monkeys were 
burned with liquid lewisite and 8 were treated with dimercaprol (table 
10) The therapeutic efficacy and optimum concentrations of dimer- 
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caprol foi monkeys were not significantly diffeient from those found m 
the treatment of rabbit eyes 

Two drops of a 5 or 10 per cent solution of dimercapi ol m propylene 
glycol was instilled into the eyes of 6 patients, 6 and 2 drops of propylene 
glycol alone was instilled into the eye of a seventh subject Four 
patients had nonmflamed blind eyes , 1 had low grade uveitis , 1 had 
a tuberculoma of the ciliary body which had eroded through the scleia, 
producing intense congestion externally, and 1 had bullous keratitis 
and glaucoma secondary to irradiation In summary, it was found that 
the instillation of 0 1 cc of a 5 or 10 per cent solution of dimercaprol 
in propylene glycol produced an immediate stinging sensation, at least 
partially due to the propylene glycol In eyes not previously congested, 
blepharospasm pi evented voluntary opening of the lids for about 
two minutes The stinging sensation disappeared within five to 
thirty minutes Pionounced lacnmation followed the instillation of the 


Table 10 — Treatmen t with Dimercapi ol of Monkey Eyes Burned with 

01 Mg of Liquid Lewisite 


Dimercaprol 

Maximum Ocular 

Final 

jN umber 
of Days of 


•Concentration, 

Reaction, 

Corneal Opacity, 

Follow Up 


per Cent 

per Cent 

per Cent 

Observation 

Comment 

15 

32 

29 

0 

01 cc dimercaprol in propj 

10 

5 

0 

2 

lcne glycol applied 2 min 
after exposure unless other 
wise noted 

Average for 3 eyes 

10 

0 

0 

1 

Dimercaprol ointment used 

5 

8 

0 

3 

Average for 2 ejes 

3 

10 

0 

8 


0 

57 

55 

7 

Average for 3 ejes 


solution within a few seconds and disappeared m twenty to thirty 
minutes Congestion of the conjunctival vessels with moderate edema 
■of the conjunctiva developed within a minute or two and persisted for 
several hours No evidence of damage to the normal cornea was 
•detected by slit lamp examination and staining with fluorescein In 2 
eyes previously congested as a result of glaucoma and uveitis, respectively, 
severe and protracted ocular pain followed the instillation of solution 
of dimercaprol A temporary exacerbation of the bullous keratitis 
occurred m 1 case One patient with chronic noncongestive glaucoma 
and a second patient with glaucoma secondary to irradiation showed 
a reduction m intraocular tension of 12 mm of mercury (Sclujzftz 
tonometer) following the instillation of the drug No subjective dif- 
ferences could be detected between the effect of the 5 and that of the 
10 per cent solution 

6 These patients include 1 tested by Dr Tonas S Friedemvald and a second 
reported on by Dr Cornelius P Rhoads and Dr Algernon S Reese 
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PERSISTENCE OF ARSENIC IN TIIE CORNEA AFTER THE 
APPLICATION Or DIMERCAPROL 

The quantity of arsenic lemaining in the cornea at stated intervals 
after a standard exposure to lewisite vapor was detei mined both for 
eyes treated with dimercapiol and for untreated controls (table 11) 
Wheieas a trace of aisenic was demonstiated in the untreated corneas 


Table 11 — Influence oj Dnnci capi ol on Rate of Disappcaiancc of Arsenic 
fiom the Rabbit Cornea After Lewisite Vapor Burns 


Specimen 


Time ol Excision 

Amount ol 

Number 

Dimercaprol 

ol Cornea 

Arsenic, Micrograms 

1 

0 

2 min 

27 

2 



29 

3 



33 

4 


30 min 

1 2 

6 


1 hr 

19 

0 


1 hr 

13 

7 


24 lir 

08 

S 

2 drops ol 6 per cent 

GO min 

00 

9 

dimercaprol solution 

4 hr 

00 

10 

2 min alter exposure 

24 hr 

00 


aftei twenty -foui hours, the corneas treated with 5 per cent dnnercaprol 
showed no residual aisenic after thirty minutes Thus, the use of 
dnnercaprol facilitates the disappearance of aisenic from the tissues, 
probably by competing favorably with arsenic reveisibly bound to the 
tissue components 


Table 12 — Intiavenous Ticatment of Lewisite Bums of the Rabbit Eye with 
15 pci Cent Dnnci caprol tn Piopylcnc Glycol 





Dose ol 

Time 

Maximum 

Pinal 





Weight 

Dimer 

ol Treat 

Ocular 

Corneal 



Rabbit 


ol Rabbit, 

caprol, 

ment, 

Reaction, Opacitj, 



Number 

Ejes 

Kg 

Cc 

Min 

per Cent per Cent 

Days 

Comment 

1 


2 03 

12 

3 



1 

Rabbit died with 
convulsion 

2 

Right 

1 8 

05 

2 

37 

0 

7 

Mild convulsions 


Lett 




47 

25 

7 


3 

Right 

20 

04 

15 

47 

6 

7 

Rabbit jittery 


Belt 



30 

57 

5S 

7 



INTRAVENOUS TREATMENT OF LEWISITE BURNS Or THE EYE 
WITH DIMERCAPROL 

Toxic doses of English “BAL” (dimercaprol) were administered 
intravenously to 2 rabbits into whose eyes 0 1 mg of lewisite had 
previously been instilled (table 12) The conjunctival, and to some 
extent the corneal, reaction in these 2 animals was less than the average 
ocular reaction in control animals 
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SUMMARY AND CONCLUSIONS 

Exposure of the eye to small quantities of lewisite liquid or vapor 
can produce a piogressive lesion of the cornea, charactenzed by lapid 
tissue neciosis, pronounced edema and intense exudation Lewisite 
is immediately hydrolyzed at the site of contact with the moist surface 
of the eye, libeiatmg hydrochlouc acid sufficient to produce a superficial 
corneal opacity The moie destructive chai actenstics of lewisite bums 
can be pioduced by a neutral solution of lewisite oxide containing the 
trivalent aisemc Within two to four minutes after exposure to lewisite 
followed by closuie of the lids, all toxic arsenical material disappears 
from the suiface of the coinea, and within two minutes the drug can 
be demonstiated in the aqueous Beginning ten minutes after exposure 
and becoming well marked in thirty minutes, irreversible histologic 
changes m the cornea can be detected 

A single instillation of 5 per cent dimeicaprol solution or ointment 
from within two to five minutes after exposuie to lewisite effectively 
prevents the development of serious ocular lesions This excellent 
therapeutic effect of dimeicapiol is due, in part at least, to its rapid 
penetration and withdrawal of toxic arsenical material from the tissues 
before irreversible histologic changes have developed 



OCULAR CHANGES IN THE BLOOD DYSCRASIAS 
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TN CONSIDERING a group of diseases in which certain lesions in 
-*■ the eyes may develop, it is necessary to refer to features and condi- 
tions pecuhai to these diseases which may influence to some extent 
the signs and symptoms that aie likely to occur 

The blood dyscrasias include a very large group of disorders, with 
a variety of etiologic factors and with certain clinical manifestations 
Moreover, there appears to exist a close relationship among many of 
these diseases, with only certain differences in then causation, which 
may determine the character of the blood picture, the clinical manifesta- 
tions and the changes which may occur in the eyes This is especially 
true of that pait of the group designated as “the anemias ” 

For the purpose of simplicity, the more important diseases of the 
blood are heie grouped according to the changes which occur in the 
individual constituents of the blood 


Diseases of 
Blood 

1 Excess of red cells 

Polycythemia, 

erythrocytosis 

2 Anemias 

Pernicious anemia 

Secondary 

Anemia of pregnancy 
Chlorosis 

3 I eukemias 


4 Purpura hemorrhagica 


Ery throcetcs and 

Hemoglobin Ecukot y te*- 


Platelets 


Increased, color Increased Increased 

index Ion 


Decreased, color 
index high 
Decreased, color 
index loir 
Increase m blood 
y olume 

Decnused, color 
index Ion 
Decreased 


Decreased 


Commonly decreased 

Slightly increased 

Slightly increased 

Usually decreased 

Increased, with num 
ber of abnormal colls 

Slightly increased 


Greatly dimini'hed 


Unaffected or in 
creased 

Decreased, with y ari 
able Increase in chronic 
myelogenous form 
Greatly decreased 


EXCESS Or RED CELLS 


Polycythemia — This condition has been described by Whitby and 
Button 1 as an excess of cells in the blood They classified the disease 
as primary and secondary polycythemia, the primary form being known 
as erythremia and the secondary form as erythrocytosis In the primary 
form, there are an “unexplained hyperplasia of the erythron with poly- 
cythemia, an increased blood volume and often an increase in the number 
of capillary blood vessels ” In the secondary form, there are hyper- 


Presented at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, Nov 19, 1945 

1 Whitbx , L E H , and Britton, C J C Disorders of the Blood, ed 4, 
Philadelphia, The Blakiston, Company, 1942 
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tiophy of the eiythion and polycythemia as a compensatoiy leaction 
The blood is theieby given an increased oxygen-carrymg capacity in 
cases in which tissue oxygenation is imperfectly perfoimed by a normal 
blood 

Cohen , 2 in a review of the lesions of the fundus complicating poly- 
cythemia, with a report of cases, pointed out that while the general 
manifestations of the two forms are sinnlai, except that cyanosis is 
likely to be moie intense m the secondaiy form, mild 01 severe ocular 
manifestations may be associated with either type 

The following case is heie presented as an example of the secondaiy 
form of polyc) thenua, or erytlnocytosis, which lesulted from a toxic 



Fig 1 — Fundus (left) .in a case of erythrocytosis 


process, the patient had sudden impaiiment of vision in the left e)e, 
with a hemorrhage and edema in the macular region 

H S , aged 37, was employed as a supervisor in a zinc-refining plant He 
first came under observation Feb 12, 1945 because of rather sudden impairment 
of vision in the left eye, with a resulting acuity of 20/100 There was a small 
paracentral scotoma in the left eye External examination revealed practically 
a normal condition Ophthalmoscopic examination of the left eye showed that 
the media were clear, the optic nerve head was somewhat blurred in outline 
Just above the macula was a small, apparently recent, superficial hemorrhage, 
which was accompanied with an area of edema extending downward toward the 
macula The retinal veins were distended and bluish, while the arteries had a 
somewhat bluish purple appearance No other lesions were observed Exami- 
nation of the right eye revealed no hemorrhages or other pathologic change except 
a distention of the retinal veins and a bluish color of both arteries and veins 

2 Cohen, M Lesions of the Fundus m Polycythemia Report of Cases, 
Arch Ophth 17 811 (May) 1937 
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Examination of the nose, throat, sinuses and teeth showed nothing abnormal 
Examination by Dr Benjamin Gouley revealed that the heart was normal and 
the electrocardiogram not remarkable On fluoroscopic examination the heart 
appeared to be of approximately upper normal size The pulsations were regular 
and of fair amplitude, and there was no evidence of pulmonary congestive failure 
The urine showed a trace of albumin The prostate gland was normal The 
Wassermann reaction was negative The blood pressure w'as 130 systolic and 
90 diastolic There w r as no evidence of cardiac failure The liver was moderately 
enlarged, the low'er border being palpable 3 fmgerbreadths below the right costal 
margin m the midclavicular line The lower pole of the spleen was barely 
palpable The blood count show'ed the presence of polycythemia The hemoglobin 
concentration was 106 per cent, the red cell count w r as 5,400,000 and the w'hite 
cell count 14,400, with 74 per cent pol> morphonuclear leukocytes, 25 per cent 
lymphocytes and 1 per cent monocytes There was no increase of blood platelets 
The differential count showed no abnormality of the white blood cells The red 
cells, how r ever, presented two interesting changes, in contrast to each other, namely, 
(1) the presence of full-bodied erythrocytes in large numbers and (2) the presence 
of many erythrocytes undergoing hemolysis, leaving narrow rims of many cells 
This w r as interpreted by the hematologist as indicating that the erythrocytes were 
being destroyed while, at the same time, the bone marrow was overproducing 
The hemoglobin later rose to 130 per cent, with 6,000,000 red cells The white 
cell count w'as 11,000 The blood smear showed subsidence of peculiar destructive 
changes previously noted m the erythrocytes, and toxic hypoplastic anemia, although 
expected, did not occur The urobilinogen level was normal There w'as a slight, 
subclimcal increase in the icterus index — 10 The blood urea nitrogen w»as normal — 
14 mg per hundred cubic centimeters — as were the other chemical constituents 
of the blood The hemoglobin was now reduced to 102 per cent and the white 
cell count to 8,000 

The patient w'as hospitalized and remained under treatment, with gradual 
improvement in his ocular and general condition It is interesting to note that 
this man, who had no previous complaints and W'as m apparent good health, came 
under observation because of the visual disturbance and that the condition of the 
blood was discovered when he was referred for a complete physical examination 
In the opinion of the hematologist, the polycythemia was an expression of a toxic 
process, probably a chemical intoxication, which was responsible at the same time 
for the intraocular hemorrhage The toxic stimulus, however, was not severe 
enough to produce anemia The enlargement of the liver was part of the process, 
rather than a complication of cardiac dysfunction 

The hemorrhage and edema in the left eye gradually cleared, and vision 
returned to normal with a correcting lens When last seen (April 3, 1945) the 
patient had resumed his employment and w’as using a respirator mask in the plant 

THE ANEMIAS 

The anemias as a group probably include the laigest number of 
diseases of the blood, with a variety of etiologic factors, which probably 
have best been classified by Ottenberg 3 According to this classification, 
the anemias which are of greatest interest to the ophthalmologist are 

3 Ottenberg, R Reclassification of the Anemias, JAMA 100 1303 
(April 29) 1933 
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those which result from the following conditions (1) deficiencies (a) 
lion deficiency (loss of blood and hypochromic anemia) , ( b ) deficiency 
of the antianemic principle, as in pernicious anemia and pernicious 
anemia of piegnancy, (2) injury to the blood-forming organs (a) 
osteoscleiosis, leukemias, Hodgkin’s disease, Gaucher’s disease, Nie- 
mann-Pick disease, Schuller-Christian disease and other disorders with 
lipid deposits in the bone marrow, ( b ) interference with regeneiation 
of blood diseases of the spleen, such as Banti’s syndrome 

Most of the chronic forms of disease with disturbances or altera- 
tions in the hemopoietic system exhibit a marked progressive anemia, 
enlaigement of the liver and spleen and a distinctive blood picture 
The variety and extent of the ocular changes may be said to depend 
m general on the type and extent of involvement of the other structures, 
particularly those of the blood and the blood-forming tissues 

The ocular changes associated with the anemias include chiefly 
(1) changes in the appearance and size of the retinal vessels, (2) 
changes in the retina itself (principally pallor, hemonhages and edema), 
(3) edema and swelling of the optic disks and (4) exophthalmos 
The first three are characteristic especially of the primary and secondaiy 
anemias (pernicious anemia, sudden loss of blood, purpura, the leuke- 
mias and splenic anemia) Exophthalmos and displacement of the eye- 
ball occur chiefly with lymphoma, Hodgkin’s disease, lymphosarcoma 
and chloroma, and also with the diseases involving the bone marrow 
with lipid deposits in the bones of the orbit, as in Schuller-Christian 
disease (In other diseases, such as Gaucher’s disease and Niemann- 
Pick disease, which may be accompanied with mild hypochromic anemia, 
the ocular changes are produced by the charactenstic deposits in othei 
'structures ) 

The following tabulation is a brief summary of a case of pernicious 
anemia (hyperchronuc anemia), m which large hemorrhages were 
present m the retina but none was observed with the so-called white 
center 

Pernicious Anemia (Hyperchromic Anemia) 

Mr A G Age 55 Occupation Baker Weight 151 lb (69 9 Kg ) Admitted 10/13/45 
Blood Picture Clinical Signs Ocular Changes 

Red cells 1,890,000 Precordial pain, Optic disks round, with mar 

Hemoglobin 6 9 Gm — 48% dyspnea, slight gins slightly blurred and 

White cells 6,100 distention of ab slight edema around disk. 

Platelets 190,000 domen, pallor of retinal reins distended, ar 

Sternal puncture Many megaloblasts, skin, spleen and tenes pale and tortuous, a 
appearance of marked hyperchromic mac- liver not palpable, few small, linear retinal 
rocytic anemia, compatible with diagnosis achlorhydria, hemorrhages m both eyes, 
of pernicious anemia or hyperchromic digestive distur- fairly large hemorrhages 
anemia of other origin bances, edema of along both superior and in 

Blood pressure 110/60 ankles ferior temporal vessels, none 

Blood sugar 120 mg( / 100 cc with white center 

Urea nitrogen 18 mg / 100 cc 

In cases in which the changes in the blood occur suddenly, as, for 
example, from severe trauma or after sudden, severe hemorrhage, 
changes in the retina with visual loss may follow 
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A number of cases with retinal hemorrhage, exudates and loss of 
vision from trauma to other paits of the body have been published in 
the literature from time to time Recently, Rados, Bedell and Spaeth 4 
each described a case of Purtscher’s disease (angiopathy of the retina) 
lesultmg from tiauma The injury in most cases is of a crushing variety, 
which results m venous congestion with secondaiy manifestations m 
the cranium and changes m the retina The latter are characterised 
by a retinal angiopathy, the principal features of which are engorgement 
of the letinal veins, retinal hemorrhages and the presence of edema 
and white spots in the retina Papilledema, papillitis and large pre- 
letmal hemorrhages may also occur Both ejes are usually involved 
Vision may not be greatly impaired unless the macula is involved The 
lesions may heal, leaving no tiace of their former presence The 



Fig 2 — Fundi in a case of hyperchromic macrocytic anemia (pernicious 
anemia) 


retinal hemorrhages may be numerous and are usually of the striate, 
punctate or petechial variety They he contiguous to the vessels but 
are apparently not related to the white spots 

The white spots constitute the prominent and interesting feature 
They appear as bright white specks, predominantly between the disk 
and the macula They frequently obscure the veins, to which they show 
a close relation, and have been described as resembling scattered “snow- 
flakes” in outline and appearance Their margins are indistinct and 

4 Rados, A Lymphorrhagia Retinae Traumatica, Arch Ophth 6 93 (July) 
1931 Bedell, A J Traumatic Retinal Angiopathy, ibid 22 351 (Sept) 1939 
Spaeth, E B Traumatic Liporrhagia Retinalis (Verhoeff), Purtscher’s Disease, 
ibid 31 191 (March) 1944 
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are split into fine stnations They regiess lapidly, dimmish m number 
and density and dissolve into fine, silvery bright puncta and striae 
The exact cause of these spots is still undetermined It had been 
consideied that a thrombosis of the intravascular sinuses occurs or 
that a sudden increase of intracranial pressure takes place, cerebro- 
spinal fluid being forced along the vaginal sheath to produce the 
retinal changes Spaeth cited Verhoeff, who stated that it is possible 
for fat droplets to be generally diffused m the retina, together with the 
presence of a generalized hemorrhagic situation in the retina, the brain 
or both, as a result of factois other than the emboli themselves The 
name “traumatic hporrhagia retmalis” was suggested as adequately 
describing the condition The appearance of the spots strongly 
suggested the presence of fat, and they were said to occur only where 
there had been fracture and obstruction of the retinal veins they 
are most likely due to venous obstruction associated with traumatic 
hyperlipemia Distention of the small vessels might permit the fat 
to pass into the tissues, either by diapedesis 01 through small breaks 
in the distended vessels Usually some blood is extravasated with 
the fat 

Severe loss of blood fiom injury or profuse hemorrhage for any 
reason which results m seveie anemia may be followed by temporary 
or permanent impaiiment of vision Cox 0 reported a case in which loss 
of vision .followed a ciushmg injury to the chest The loss of vision 
was attributed to anemia following massive loss of blood 

Langdon G reported a case of amaurosis following, severe uterine 
hemorihage which lasted for long periods at a time Examination 
of the eyes revealed only a “white fluffy material” covering the disks 
and obscuring their margins There were no intraocular hemorrhages. 
The blood count showed 45 per cent hemoglobin, 1,880,000 red cells and 
22,000 white cells After treatment for several months, the disks were 
described as slightly pale, but otherwise the fundi were normal Vision 
improved to nearly normal in each eye 

Edema of the nerve heads and choked disks have been observed m 
patients with different types of blood dyscrasia A few cases of purpura 
hemorrhagica have been reported with choked disk m the absence of 
an intracranial pathologic process The mechanism for the production 
of papilledema and choked disk in these cases is therefore not clear. 
Three such cases of thrombopemc purpura with bilateral choked 
optic disk and a fourth case in which choked optic disks appeared in the 
course of recurrent severe ‘hemorrhages from a gastric ulcer were 

5 Cox, R A Amblyopia Resulting from Hemorrhage, Arch Ophth 32: 
368 (Nov) 1944 

6 Langdon, H M Amaurosis After Uterine Hemorrhage with Restoration 
of Vision Following Transfusion, Arch Ophth 10 99 (July) 1933 
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reported by Watkins, Wagener and Brown 7 It was beheted that no 
intramemngeal or intracerebral bleeding had occurred in any of the 
cases and that some other factor was responsible for the occurrence 
of the papilledema They suggested that the mechanism of production 
was “a local reaction of the tissues of the optic nerves to anoxemia 
that resulted from loss of blood ” This conclusion was based principally 
on the need of an adequate supply of oxygen by the retina and optic 
nerve to insure normal function, which is rapidly and permanently lost 
in even short periods of deprivation of oxygen The reduced oxygen- 
carrying power of the blood resulting from acute or chronic loss of 
blood might produce anoxemia of the tissues of the optic nerve and 
retina sufficient to induce papilledema and edema of the retina It 
would occur for the same reason in cases of angiospastic retinitis The 
appearance of edema of the optic neive and retina is often observed 
m cases of severe anemia from any cause 

LEUKEMIAS 

Anemia, usually of a progressive type, is an almost constant feature 
of the leukemias Although typical leukemic changes in the eye are 
described under the designation of “leukemic retinitis,” the ocular mani- 
festations may show vanations, and only part of the usual picture 
may be observed, especially in the early stages The most constant, 
and probably the earliest, evidence in the eyes in leukemia are the 
changes in the appearance, caliber and tortuosity of the veins, which 
become dilated, tortuous and darker than normal A pinkish yellow 
color of the fundus, the appearance of some edema of the optic disks 
and retinal hemorrhages aie the othei important changes 

Gibson 8 m a report of the retinal changes in 22 cases of leukemia, 
attached great significance to these changes m the retinal veins, since 
they are nearly always present, even when hemorrhages are not seen 
His observations showed that the changes in the retinal veins, with 
the presence of the retinal hemorrhages, is so characteristic of leukemia 
as to point to the diagnosis This sign is even enhanced when a 
narrow white line is observed on each side of the vein, indicating peri- 
venous infiltration 

The significant ocular changes m the leukemias were also described 
by Goldbach, 9 who attributed the changes in the caliber and tortuosity 
of the veins to the altered blood picture He stated that edema of 

7 Watkins, C H , Wagener, H P , and Brown, R W Cerebral Symptoms 
Accompanied by Choked Optic Discs in Types of Blood Dyscrasia, Am J Ophth 
24 1374 (Dec) 1941 

8 Gibson, G G Clinical Significance of the Retinal Changes m Leukemia, 
Arch Ophth 20 364 (Sept) 1938 

9 Goldbach, L J Leukemic Retinitis, Arch Ophth 10 808 (Dec ) 1933 
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the retina is produced secondarily to the retaided blood flow, especially 
in the veins and capillaries, which results in seepage of the blood 
elements from the 'capillaries with secondary pressure on the perivas- 
cular lymph sheaths. The yellow to light pmk color of the fundus in 
leukemic retinitis was attributed to the degree of infiltration of the 
choroid, the condition of the retinal circulation and the type and loca- 
tion of the hemorrhages The lymphatic obstruction, retarded circu- 
lation, dilated and tortuous veins, extravasation of plasma and relatively 
unyielding lamina cnbrosa tend toward local edema and congestion 
of the disk 

The size and shape of the hemorrhages may vary from small, 
narrow streaks to massive areas in the more pronounced cases The 
typical hemorrhage of leukemic retinitis, with its so-called white center, 
is not always in evidence It is also true, as was stated by Goldbach, 
that the hemorrhages are not characteristic of any of the various types 
of the disease The amount of hemorrhage m the retina also seems 
to be proportional to the degree of anemia and beats no relationship 
to the number of white cells This is in accord with the observations 
of both Goldbach and Gibson 

The summaries of 4 cases are here presented They include 2 cases 
of chronic myelogenous leukemia, 1 case of subacute lymphatic leukemia 
(aleukemic phase) and 1 case of osteosclerosis with aleukemic leukemia, 
including a summary of the blood picture, clinical signs, ocular changes 
and autopsy observations in 2 cases One of the 2 cases of 
chronic myelogenous leukemia is of interest because of the fact that 
although the anemia was comparatively model ate a number of retinal 
hemorrhages with moderate edema and distended veins were present 
The second case was that of a woman aged 27 who died after an 
illness of more than two years She had anemia of about 50 per cent, 
but the ocular changes during the terminal stages of the disease con- 
sisted only of moderate distention of the retinal veins, with no retinal 
hemorrhages in either eye 

Case 1 — Chrome myelogenous leukemia 

Mrs O di A- Age 47 Height 5 ft 3 in (167 cm), Weight 213 lb (96 6 Kg) 
Admitted 12/26/44 Discharged 2/1/45 

Blood Picture Clinical Signs Ocular Changes 

Red blood cells 3,196,000-3,220,000 Patient complained of Optic nerve heads blurred 

Hemoglobin 9 2Gm— 64% poor vision surrounded -with edema, ’ 

9 8 Gm— «S% Splenomegaly, hepato retinal veins engorged and 

9 5 Gm— 66% megaly, distended ab tortuous, superficial retinal 

12/26/45 2/1/45 domen hemorrhages and large pre 

White blood cells 250,000 110,000 Weight, 256 lb in Aug retinal hemorrhage with yel 

Roentgen therapy— January 1945 1944 lowish center in left eye 

9/5/45 9/18/45 Blood pressure, 114/78 

White blood cells 60,000 — 80,000 Blood sugar, 90 mg /100 cc 

Red blood cells and hemoglobin Wassermann and Kahn 
unchanged reactions of blood negative 
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Case 2 — Chtontc myelogenous anemia 


Mrs J C Age 27 Blood pressure 130/90 Tour previous admissions 
Admitted 6/22/45 Died 8/2/45 


Blood Picture 


Autopsy 

(1 Hr After Death) 


Ocular 

Changes 


5/22 C/4 7/30 

A 

Red blood cells 2,750 000 2,400,000 

Transfusion 

Hemoglobin 8 1 Gm 10 5 Gm 7 25 Gm 
50% 70% 50% 

IVhlto blood cells 43,000 70,000 00,000 

<5/7/45 White cells, 4,900 after Intravenous 
injection of 10 cc of rndioactixe phos 
phorus (strength, 10 mlllicuries) 
Myeloblasts 70-80% at death 


Chronic myelogenous leu 
kcmln with leukemic infll 
tratlon of all organs 
bplccn 2,840 Gm 
Liver 3,100 Gm 
Blood Wasscnnann rcac 
tlon negatlxe, Rh negative 


No typical cyldences 
of leukemia except 
moderate congestion 
of central retinal 
xeins 


The patient with subacute lymphatic leukemia, a 19 year old student, 
"had marked anemia, and examination of the eyes showed edema of the 
nerve heads, distended retinal veins and a number of preretinal hemor- 
rhages m both eyes The hemoglobin concentration ranged from 22 
to 30 per cent, and the red cells, from 1,200,000 to 1,700,000 


Case 3 — Subacute lymphatic leukemia (aleukemic phase) 


A M Student, Age 19 Admitted 10/7/40 Died 12/7/40 


Blood Picture 

Hemoglobin 4 9 31 Gm 
34%-27% 

Red blood cells 1,740,0001,200 000 
White blood cells 1,300 2,900 
Platelets 80,000 
Coagulation time 5% min 
Bleeding time 11 min 
Sternal puncture Marrow counts 
support diagnosis of subacute 
lymphatic leukemia in aleukemic 
phase (counts unchanged until 
death) 

Blood pressure 115/5S 
Blood sugar 104 mg /100 cc 
Urea nitrogen 112 mg /100 cc 
Wassermann and Kahn reactions 
negative 


Clinical Signs and 
Autopsy Observations 

Weakness, pallor conical 
axillary and inguinal lymph 
adenopathj 

Autopsj Spleen Hjperplnsia 
Lixcr Cloudy swelling, 
amyloid degeneration fatty 
change, congestion, edemn 
Bone marrow Congestion, 
fibrosis, leukemic cell 
infiltration 


Ocular Changes 

Margins of disks falrlx well 
outlined in both eyes, 
retinal veins congested, 
four or five preretinal 
hemorrhages In each eye 
one smaller retinal hemor 
rhage with white center in 
right eye 


The patient with osteosclerosis and aleukemic leukemia, a man 
aged 51, complained of weakness, vertigo and swelling of the abdomen 
and ankles He was jaundiced, the hvei and spleen w r ere greatly 
enlarged, and there was a large mass on the right side which was 
thought to be the liver Roentgenographic examination revealed diffuse 
osteosclerosis of the bones of the spine, shoulder girdle and long bones 
A subacute hyperplastic lymphadenitis was present There was an 
anemia of somewhat less than 50 per cent The eyes showed anemia 
of the retina and edema of the optic disks The retinal veins were 
distended, but no hemorrhages were observed 


Case 4 — Osteosclerosis imth aleukemic leukemia 


Mr D L 
Blood Picture 


Age 51 Admitted G/1G/45 Discharged 8/14/45 
Clinical Signs and 

Biopsy Observations Ocular Changes 


Red blood cells 2,430,000 2,810 000 
Hemoglobin 50 54% 

White blood cells 5,800 10,500 
Blood sugar 109 mg /100 cc 
Urea nitrogen 27 8 mg /100 cc 
Wassermann reaction negative 


Liver and spleen enlarged 
all bones of chest, dorsal 
part of spine and long bones 
showed evidences of osteo 
sclerosis 

Biopsy of inguinal Ixmph 
nodes showed hyperplastic 
ly mphadenitls 


Blurred nerve heads with 
moderate edema in retina 
around disks, congested 
veins, arteries pale no 
hemorrhages or exudates 
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BANTI’S SYNDROME 

This disease is characterized by an enlarged spleen, a tendency 
toward gastric hemonhage, epistaxis, cnrhosis of the liver with ascites, 
especially m the later stages, and progressive anemia Although the 
cause of the condition is obscure, it is known that venous congestion 
of the spleen takes place, associated with cellular proliferation The 
anemia is also unexplained except that duect loss of blood from 
hemorrhage may be a factor The early anemia of the disease may 
be due to splenic dysfunction, without any evidence of a direct destruc- 
tive action by the spleen or of any definite toxic or hemolytic agent 
Hypochlorhydria 01 achlorhydria usually occurs 



Fig 3 — Fundi in a case of anemia associated with osteosclerosis and aleukemic 
leukemia 


The following case of Banti's syndrome with autopsy is of par- 
ticular interest because of the pronounced changes in both eyes and 
because no case of this disease has been found m the literature in which 
ocular manifestations aie described 

« 

W B , a 4 year old boy, had been ill for two years under the care of 
Dr Eugene Rush, at Mount Sinai Hospital, Philadelphia The ocular changes 
were observed during the last week of the disease 

The clinical signs and symptoms included early loss of weight, pallor of the 
skin, cachexia and moderate jaundice Gastric hemorrhages and epistaxis occurred 
both early and late in the disease The abdomen was greatly distended with 
ascites, and abdominal paracentesis was performed several times The liver and 
spleen were greatly enlarged 

Examinations of the blood revealed hemoglobin values of 48, 50, 56 and 32 
per cent The red cell count was 2,000,000 There was a prothrombin deficiency 
of 28 per cent 
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Ophthalmic Examination — The sockets were deep, and there was a pale con- 
junctiva with moderate jaundice in both eyes but no other external abnormalities 
of note Ophthalmoscopic examination revealed that the media were clear m 
each eye The optic disks were blurred in outline and showed considerable edema 
The retinal veins were greatly distended, and the arteries were pale There were 
also a marked pallor and moderate edema of both retinas A number of round 
and linear, superficial hemorrhages were seen m the retina of each eye close to 
ths disk and also in the periphery Many of these hemorrhages surrounded a 
white center and were similar to those which occur in leukemic retinitis In the 
left eye there were also a number of small, yellowish white areas of infiltration 
around the macula Since Banti’s syndrome is not a distinct entity and there are 
no specific pathologic changes which identify the disease, the changes in the 
optic nerves, retinas and retinal vessels in this case can be attributed to the severe 
anemia which was present 



Fig 4 — Fundi in a case of Banti’s syndrome (splenic anemia) with severe anemia 

Autopsy, by Dr David Meranze, pathologist, Mount Sinai Hospital, confirmed 
the clinical diagnosis The appearance of the spleen was compatible with Banti’s 
syndrome There were cirrhosis of the liver, marked hemorrhage into the pul- 
monary alveoli and bilateral pleural effusion 

OTHER BLOOD DYSCRASIAS 

Exophthalmos is probably the most prominent clinical sign in 
cases in which lymphoma occurs in the orbit The following types 
of lymphomas were described by Lemfelder and O’Brien 10 
(1) sclerosing (Hodgkin’s disease), (2) endothelial (lymphoendotheli- 
oma), (3) lymphoblastic (lymphosarcoma) and (4) lymphocytic 
(lymphatic leukemia) These lesions are closely related and are char- 
acterized by hyperplasia and metaplasia of the lymphoid and blood- 

10 Lemfelder, P J , and O’Brien, C S Lymphoma of the Eye and Adnexa 
Report of Thirteen Cases, Arch Ophth 14 183 (Aug ) 1935 
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forming tissues, with enlargement of the lymph nodes, spleen and liver 
and changes m the bone marrow The blood picture is typical only 
m lymphatic leukemia, whereas the white cells are usually normal m 
the other types In the latter, however, secondary anemia occurs, 
especially in the later stages of the disease Except in lymphatic 
leukemia, the ocular changes in this group are lare Nodular thick- 
ening of the lids with lymphomatous infiltration of the eyes and lids 
and unilateral or bilateral exophthalmos may occur Lemfelder and 
O’Brien 10 observed exophthalmos as a result of lymphomatous infiltra- 
tion of the orbit m 6 cases 

A case of lymphoma of the orbits which was considered to be 
associated with chronic lymphatic leukemia was reported by Cohen 11 
m a man aged 65 with bilateral exophthalmos The laboratory diag- 
nosis of leukemic growth was made after removal of the growth 

Chloroma is a rare condition characterized by the presence of a 
neoplastic tumor of the orbit, with exophthalmos probably the most 
prominent ocular finding The tumors are typically green in color and 
occur m association with involvement of the hemopoietic tissues and a 
leukemic blood picture A case occurring m a man aged 55 with 
bilateral exophthalmos was reported by Gump, Hester and Lohr 12 
In this case the blood picture was one of monocytic leukemia and 
pathologic involvement of the reticuloendothelial system Another case 
of the disease occurring m a 4 year old boy with exophthalmos of 
the left eye was reported by Frost, 13 who stated that the underlying 
pathologic process reveals that the disease is a particular type or an 
unusual form of myelogenous leukemia 

The prominent ocular manifestation m Schuller-Christian-Hand dis- 
ease is exophthalmos, usually bilateral The other characteristics of 
this syndrome are degeneration and lipid deposits in the bones, espe- 
cially the bones of the skull and orbit, and diabetes insipidus The 
disease is congenital and familial m origin and is peculiar to male 
children, and the pathologic changes involve the reticuloendothelial 
system The liver, spleen, lymph nodes and kidney are moderately 
enlarged A severe anemia occurs, with extensive involvement of the 
bone marrow 

SUMMARY 

The blood dyscrasias are a group of diseases characterized by various 
alterations in the circulating cellular constituents, which accompany 
abnormal processes m other tissues 

11 Cohen, M Orbital Lymphoma in Chrome Lymphatic Leukemia Report 
of a Case, Arch Ophth 11 617 (April) 1934 

12 Gump, M E , Hester, E G , and Lohr, O W Monocytic Chloroma, 
Arch Ophth 16 931 (Dec) 1936 

13 Frost, A D Chloroma Report of a Case with Hematologic Study, 
Tr Am Acad Ophth 42:123, 1937 
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A case of erythiocytosis with ocular changes, which was probably 
toxic in origin and was of temporary duration, is descnbed 

The anemias are classified, and those diseases with ocular changes 
in which the anemia is an important factor are descnbed A case of 
hyperchromic anemia (pernicious anemia) with ocular changes is 
presented 

The oculai changes m the leukemias aie described, with reference 
to the literature Four cases of leukemia with their ocular changes are 
summarized 

A case of Banti’s syndrome (splenic anemia) with profound anemia 
and marked changes in the retinas and both optic nerves is presented 
These ocular changes were probably the result of the anemia 

CONCLUSIONS 

Most of the diseases included among the blood dyscrasias are 
accompanied with anemia of various types and degrees The ocular 
changes occuirmg in these diseases may involve principally the optic 
disk, retinal vessels and letma in the foim of edema, hemorrhages 
and venous distention The degree of anemia present may m general be 
said to determine the type and extent of the ocular involvement 

Exophthalmos is the prominent ocular manifestation in those dis- 
eases in which the abnormal process occurs in the orbit or involves the 
bones of the orbit 

DISCUSSION 

Dr Paul Reznikoit, New York It is not generally realized 
that patients do not go to a hematologist directly — they are sent to 
him by another physician A blood dyscrasia is usually suspected 
by the ophthalmologist, the dentist or the dermatologist, or by an 
internist occasionally, but the patient practically never says, “I have 
something wrong with my blood so I am going to a hematologist ” 
Therefore it is important for specialists, such as ophthalmologists, to 
recognize conditions which may be due to a hematologic condition 
This brings me to the point which hematologists are always stressing, 
that the hematologic findings m cases such as those presented by 
Di Tassman must be correlated with the entire condition of the 
patient, as he has done In a general way, there is no such thing as 
a primary blood disease All disorders of the blood are secondary 
That is why hematologists have dropped the classification of primary 
and secondary anemias The so-called pernicious anemia is not primary, 
for it is due to a deficiency m a nutritional factor Such a blood 
dyscrasia as leukemia, for example, is considered primary because the 
cause is not known If it were known, the disease would not be called 
primary 

Sulfonamide therapy has introduced many hematologic conditions, 
some of which are fatal, and the same is true of thiouracil, which is 
used for hyperthyroidism and has produced several cases of agranulocy- 
tosis Fatal cases of purpura may result from gold salt therapy in the 
tieatment of arthritis 
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One type of anemia which I did not see in Dr Tassman’s classifi- 
cation, and one which is important foi the ophthalmologist, is hemolytic 
anemia This frequently lesults in hemorrhages in the retina, sur- 
prismgly, often the first evidence of hemolytic anemia is found by 
the ophthalmologist, who notes jaundice of the sclera, occasionally 
missed by the clinician, especially if his office has aitificial illumination 

As one may gather from Dr Tassman’s lepoit, with the possible 
exception of leukemia, there is practically no blood disease for which 
the changes in the ej r e are pathognomonic — so that one can say that 
the patient has polycythemia, or so-called Banti’s syndrome, or anemia. 
What can be gathered from the ophthalmic examination is that some- 
thing may be amiss with the bleeding or clotting mechanism, and in 
the further investigation of these factors a hematologic study is indicated. 

I do not know of any case of hemophilia in which a so-called non- 
traumatic, or spontaneous, hemorrhage involved the eye If such a 
patient is struck in the eye, he will bleed, but few hemophilic patients 
have had “spontaneous” hemorrhages That is not tiue of hemorrhages 
in other sites For the normal patient, the trauma is of minimal sig- 
nificance, and he repairs the damage rapidly , but the hemophilic 
patient cannot I suspect from the fact that there are so few 
leports of so-called spontaneous hemorrhage m orbital structures that 
trauma caused by the ordinary movement of the eyeball is rare The eye 
is well protected from trauma, such as occurs to the knee or other 
joints Even in the urinary tract the passage of urine produces 
some trauma, and hemophilic patients may bleed profusely from the 
urinary tract 

One of the problems encountered with polycythemic patients, and 
one not yet solved, is hemorrhage in the retina, which causes a great 
deal of disturbance However, it is generally considered that patients 
with this disease have a rather sluggish circulation, which is conducive 
to thrombosis of the veins , they also have a high red blood cell count, 
so that the plasma has little room for clot retraction 

My final remark has to’ do with hemorrhages m the hematologic 
conditions, which Gibson has indicated may be due to anemia That 
is puzzling to hematologists, because m even the severest anemias 
hemorrhage is not so frequent as m a condition like thrombopemc 
purpuia, with little anemia, or in leukemia, with only moderate anemia 
It is my impression that if Gibson could repeat his studies, and 
correlate hemorrhage not only with the white blood cell count and 
anemia but with the platelet count as well, he might find that most 
of the hemorrhagic conditions m the eye are due to thrombopema 
Hemorrhage is very common in leukemia, especially of the acute type, 
and m the so-called aplastic anemia , and, as can be seen from Dr Tass- 
man’s tables, it is not uncommon to have some degree of thrombopema 
m pernicious anemia, as well as in so-called Banti’s syndrome 

Dr RuDOLr Aebli, New York In my own experience m the last 
two years I have had 2 cases m which expulsive choroidal hemorrhage 
followed cataract extraction Subsequently, I found that both the 
patients had polycythemia vera 



OCULAR SPOROTRICHOSIS 

Report of a Case 

DAN M GORDON, MD 
NEW YORK 

S porotrichosis is a widespread but relatively uncommon 
disease 

The condition is not figured by Smith in his Atlas of Skin Diseases in 
the Tropics, nor does Loewenthal mention it in lus account of the diseases of 
the Skin in negroes 1 

Most of the reported cases have come from France and the United 
States Isolated cases have been reported in Germany, Switzerland, 
Austria, Belgium, England, Scotland, China, Turkey, Italy, Spain, 
Madagascar, where it is rather common, and South America Three 
large series of cases have been described among South African mineis 2 
Du Toit 2b stated that only 206 cases had been reported in the Ameri- 
can literature up to January 1940 Link in 1809, cited by Moore and 
Kile, 3 described the genus Sporotnchum chiefly as a saprophyte on 
wood Sporotnchum badium was the first species described and illus- 
trated The first pathogenic species was probably that described by 
Montagne, in 1886 Schenck 4 in 1898 described the first case, in which 
a typical lesion occurred on a finger, followed by the formation of a 
chain of nodules This observer did the first scholarly work on sporo- 
trichosis 'He recovered the organism twice in cultures The organism 
was classified by E F Smith, of the United States Department of 

From the Department of Surgery (Ophthalmology) of the New York Hospital 
and the Cornell University Medical College 

Read in part at a meeting of the New York Academy of Medicine, Section 
of Ophthalmology, May 21, 1945 A brief abstract of this paper, with discussion, 
appeared m the November-December 1945 issue of the Archives, page 463 

1 Dangerfield, L H, and Gear, G Sporotrichosis Among Miners on the 
Witwatersrand Gold Mines, South African M J 15 128, 1941 

2 (a) Dangerfield and Gear 1 ( b ) du Toit, C J Sporotrichosis on the 
Witwatersrand, Proc Transvaal Mine M Officers A 22 111, 1942 (c) Pijper, 

A , and Pulhnger, B D An Outbreak of Sporotrichosis Among South African 
Native Miners, Lancet 2 914, 1927 

3 Moore, M , and Kile, R. L Generalized, Subcutaneous, Gummatous, 
Ulcerating Sporotrichosis, Arch Dermat & Syph 31 672 (May) 1935 

4 Schenck ; B T On Refractory Subcutaneous Abscesses Caused by a 
Fungus, Possibly Related to the Sporotncha, Bull Johns Hopkins Hosp 9 286, 
1898 
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Agriculture, as belonging to the genus Sporotrichum, which had been 
created by Link in 1809 Mount 5 stated 

Great credit is due Schenck, for as a result of his research there was added to 
dermatology the description of a disease worked out completely in the United 
States 

l 

Brayton m 1899 described a similar case but failed to prove the 
diagnosis by culture 6 Hektoen and Perkins G described their case m 
1900 and isolated the organism m culture Hektoen gave the name 
Sporotrichum schencki to the fungus The first non-American case 
was described by de Beurmann and Ramond 7 m 1903 In 1905 the 
organism was named Sporotrichum beurmanm by Matruchot and 
Ramond, cited by du Toit, 2b who isolated and studied the fungus 

It was once thought that there was a difference between Sporo- 
trichum schenckn, which had been described in the United States, and 
Sporotrichum beurmanm, described by the French Davis 8 proved 
that the two were identical, with Schenck getting credit as the first 
observer It would seem, then, that it would be more correct historically 
and as a matter of custom to refer to the organism as Sporotrichum 
schenckn Actually, the literature contains both terms, to the confusion 
of the reader 

In 1907 Danlos and Blanc 9 published the first case in which sporo- 
trichosis had been known to involve the eye or its adnexa Here the 
lid was involved The same year de Beurmann, Gougerot and Laroche, 10 
whose names are so firmly linked to the history of sporotrichosis, also 
cited a case of involvement of the lid Greco 11 reported a similar 
case from the Argentine in the same year 

In 1908, 2 cases were reported from France — a case of infection 
of the lid, by Morax and Carlotti, 12 and a case of orbitopalpebral mvolve- 

5 Mount, L B Sporotrichosis, with Report of a Rather Unusual Case, 
Arch Dermat & Syph 25 528 (March) 1932 

6 Hektoen, L , and Perkins, C F Refractory Subcutaneous Abscesses 
Caused by Sporothrix Schencki, J Exper Med 5 77, 1900 

7 de Beurmann and Ramond Abces sous-cutanes multiples d’origme myco- 
sique, Ann de dermat et syph 4 678, 1903 

8 Davis, D J Interagglutination Experiments with Various Strains of 
Sporothrix, J Infect Dis 12 140, 1913 , The Formation of Chlamydospores in 
Sporothrix Schenckn, ibid 15 483, 1914, The Effect of Potassium Iodid on Experi- 
mental Sporotrichosis, ibid 25 124, 1919 

9 Danlos and Blanc Un cas de sporotrichose palpebrale, Bull et mem 
Soc med d hop de Paris 24 1450, 1907 

10 de Beurmann, Gougerot, and Laroche Gomme de la paupiere, Bull et 
mem Soc med d hop de Paris 27 1046, 1907 

11 Greco, O Sporotrichose linfangitica nodular vegetante, cited by Bedell 35 

12 Morax, V, and Carlotti, P La sporotrichose palpebrale, Ann d’ocul 
139 418, 1908 
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ment, by Fage 13 In 1909, 6 cases appeared in the French literature 
Thibierge and Gastmel 14 cited a case of involvement of the lid Morax 16 
had a case of conjunctival infection Fava ic repoited on a laboratory 
infection of his own conjunctiva He accidentally got an emulsion of 
the organisms into his eye One-half hour later he irrigated the eye 
with a 1 4,000 solution of meicuiy oxycjamde Eleven days later 
he noted a foreign body sensation in the eje and observed a yellow 
spot on the tarsal conjunctiva The preauncular and postauncular 
nodes became enlaiged, and a growth of the organism was obtained 
on culture The condition cleared up with oral use of potassium 
iodide over a pei lod of two and a half months In Burmer’s 17 and 
Weill’s cases the cul-de-sac was involved In Bonnet’s 18 case the infec- 
tion was orbitopalpebial De Beurmann and Gougerot 10 cited a fatal 
case of generalized sporotrichosis with destiuction of one eye The 
same case was also reported by Lagoutte and Briau 20 

Gifford Si 21 reported the first American case m 1910, and, accord- 
ing to him, the fiist m the world m which the conjunctiva was the 
seat of the infection However, Morax had reported a similar case 
the year before Accoiding to Gifford, he had seen 5 other cases of 
a condition which clinically appeared to be spoiotnchosis, but he had 
been unable to recover the organism 

In 1910, 5 more cases occurred in Fiance In Gougerot and 
Dubose’s 22 case the lid was involved Morax and Cruchaudeau 23 
cited a case in which the conjunctiva was invaded Velter 24 reported 
a case of orbital abscess The patient refused treatment with potassium 
iodide, and the lesion consequently did not heal while he was under 

13 Fage, A Sur un cas de sporotricliose, Progres med 24 248, 1908 

14 Thibierge, G , and Gastinel, P Trois cas de sporotricliose dermohypo- 
dermique, Bull et mem Soc med d hop de Pans 26 537, 1909 

15 Morax, V La sporotnehose de l’appareil visuel, Ann d’oqul 141 321, 
1909 

16 Fava, A Un cas de sporotricliose conjonctivale et palpebrale primitives, 
Ann d’ocul 141 338, 1909 

17 Burmer Un case de sporotricliose gommeuse hypodermique ulcereuse 
•dissemmee localisations conjonctivales, Ann d’ocul 141 344, 1909 

18 Bonnet Sporotrichose, Lyon chir 2 515, 1909 

19 de Beurmann and Gougerot Sporotrichose cachectisante mortelle, Bull 
et mem Soc med d hop de Pans 26 1046, 1909 

20 Lagoutte and Briau, cited by de Beurmann and Gougerot 19 

21 Gifford, H Sporotrichosis of the Eye-Ball and Eyelids, Ophth Rec 
19 573, 1910 

22 Gougerot and Dubose Sporotrichose palpebrale, cited by Toulant 60 

23 Morax, V , and Cruchaudeau Sporotrichose conjonctivale primitive, Ann 
d’ocul 144 69, 1910 

24 Velter, E Un cas de sporotrichose orbito-palpebrale primitive, Ann 
d’ocul 144 65, 1910 
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Velter’s observation Danlos and Flandm 25 lepoited a case of 
de Lapersonne's 26 of disseminated sportnchosis with resultant phthisis 
bulbi Jeanselme and Poulaid 27 similarly reported a case of general- 
ized sporotrichosis with involvement of the iris The patient lost his 
sight as a result of the exudate formed 

Four more cases were published m France in 1911 Chaillous 28 
reported a case of conjunctival infection which occurred after handling 
a horse with suppurating eyes Morax 20 told of a case in which the 
lacrimal sac was involved with fistula formation This patient refused 
treatment with potassium iodide, and there was no healing while he 
was under observation Legry and associates 30 noted a case of dis- 
seminated sporotrichosis which resulted in iridocyclitis This condition 
responded to iodides DoFs 31 case was one of coineal involvement m 
an infant with generalized sporotrichosis following vaccination for 
smallpox In this case, also, the condition responded to potassium 
iodide 

In 1912 de Lapersonne 20 described a case of geneialized sporotri- 
chosis m which iridocyclitis and resultant phthisis bulbi ensued The 
condition responded to potassium iodide, although the eye had to be 
lemoved as a result of pain The fungus was not identified in the eye, 
although it was observed in other tissues Chaillous 28 the same yeai 
reported a case of disseminated sporotrichosis with intraocular involve- 
ment and perforation of the sclera The eye was lost, although the 
rest of the lesions responded to potassium iodide 

In 1913 Morax 32 reported a case of involvement of the lid which 
simulated a lacrimal fistula 

In 1914, 5 cases were repoited Morax 33 reported a case of uveitis 
which was due to sporotnchosis, without other lesions The organism 
was recovered m a culture of the aspirated pus Thibierge and 

25 Danlos and Flandm, C Sur un cas de sporotrichose traite et meconnu 
pendant 2 ans, Bull et mem Soc med d hop de Paris 29 206, 1910 

26 de Lapersonne, F Sporotrichose oculaire, Presse med 20 93, 1912 

27 Jeanselme, E , and Poulard Sporotrichose de Tins, Ann d’ocul 144 -65, 

1910 

28 Chaillous Sporotrichose conjonctivale primitive, Ann d’ocul 145 47 

1911 

29 Morax, V Sporotrichose primitive du sac Iacrymal, Ann d’ocul 145 49 
1911 

30 Legry, Soudel and Velter Sporotrichose gommeuse disseminee avec 
lesions oculaires (lndocychte et gommes de l’iris) et spina ventosa sporotrichosique, 
Bull et mem Soc med / d hop de Paris 32 124, 1911 

31 Dor, L Un cas de sporotrichose oculaire, Clin opht 17.121, 1911 

32 Morax, V Sporotrichose primitive des paupieres simulant une fistule 
lacrymale, Ann d’ocul 149 183, 1913 

33 Morax, V Uveite sporotrichosique avec gomme sporotrichosique epi- 
sclerale secopdaire, Ann d’ocul 152 273, 1914 
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Chaillous, 34 in France, cited a case of intraocular involvement, and 
the first case m which the retina was affected There were nodules 
in the subcutaneous tissue and on the lid, as well as iritis Three cases 
were reported from the United States in the same year Bedell 36 
reported a case of chronic conjunctival sporotrichosis in which six 
concretions were removed from the lacrimal sac When these were 
cultured, after being crushed, the organism was recovered Wilder 
and McCullough, 30 earlier that year, reported a case of the disease 
occurring m one of then} (C P M ), in which a pure culture of 
Sporotrichum schencki was accidentally spilled into the conjunctival 
sac The patient had pronounced constitutional symptoms, as well as 
pam and lymphangitis, but the infection responded to potassium iodide 
In their discussion of this case, Dwyer and Larkm 87 mentioned a case 
of their own, never officially reported, in which an infection of the 
lid occurred secondary to an ulcer of the finger 

In 1917 Leoz 38 reported the first Spanish case, which he had 
seen in 1915 The patient had corneal scars and ulcers with associated 
submaxillary adenitis The organism was recovered in the culture 
He injected a 5 per cent solution of potassium iodide into the nodules, 
with good results This author stated that before he recognized sporo- 
trichosis he had seen a condition which in retrospect he knew to be 
sporotrichosis but which at the tune he had called syphilis The patient 
had died within two months of the diagnosis 

Oreste 39 reported a case of conjunctival involvement in 1919 No 
cultures were made m this case, and hence the diagnosis was not con- 
firmed The patient responded to potassium iodide 

In 1920 Alom and Vallm 40 published a case of involvement and 
perforation of the frontal bone, together with an abscess of the upper 
lid This condition also responded to potassium iodide 

In 1921 Gonzalez 41 reported an interesting case in which the 
disease had gone on for four years, with orbital involvement He 

34 Thibierge and Chaillous Sporotrichose palpebrale, Clin opbt 20 126, 
1914' 

35 Bedell, A J A Case of Chronic Sporotrichosis of the Eye, Tr Am Ophth 
Soc 13 720, 1914 

36 Wilder, W H , and McCullough, C P Sporotrichosis of the Eye, 
J A M A 62 1156 (April 11) 1914 

37 Dwyer and Larkin, in discussion on Wilder, W H Ocular Sporotri- 
chosis, abstracted, Arch Ophth 45 162, 1914 

38 Leoz, G Esporotricosis ocular, Arch de oftal hispano-am 17 293, 1917 

39 Oreste, A Sporotricosi congiuntivale, Gazz med napol 2 326, 1919 

40 Alom, H , and Vallin, H G Osteite perforante du frontal par sporo- 
trichose, Lyon med 129 859, 1920 

41 Gonzalez, J de J Mjcotic Tumor of Orbit, abstracted, Am J Ophth 
5 244, 1922 
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finally obtained a smear showing the oigamsm, and with potassium 
iodide therapy even the exophthalmos cleared No culture was made 
here 

In 1922 Sobly Bey, 42 of Egypt, reported a case which he thought 
was one of sporotrichosis of the inner canthus However, the cultural 
characteristics of the organism differed fi om those of S schenckn The 
patient was cured with potassium iodide 

In 1922 Sanford Gifford 43 reported a case of involvement of the 
lacrimal sac with fistula formation and infection of the ethmoid sinuses 
The patient required an mtianasal exenteration of the ethmoid cells, 
with local applications of tuchloroacetic acid, administration of potas- 
sium iodide and local use of iodine, before the condition cleared up This 
was the first true case of dacryocystitis due to Sporotnchum since Morax’ 
case, reported m 1911 29 Gifford noted 2 other cases m which sporo- 
trichosis was suspected but m which the cultures were negative 

In 1924 Sanford Gifford 44 reported a case of infection of the lid 
which responded to potassium iodide and local application of iodine 
It is significant that the name Gifford is associated with 3 of the 9 
American cases reported prior to this paper 

In 1927 King 45 cited a case of generalized sporotrichosis m which 
a lid was secondarily involved This patient responded slowly to treat- 
ment with potassium iodide until large doses were given intravenously, 
combined with roentgen irradiation 

In 1928 Alvis 46 reported the eighth American case, that of a 
patient who had previously had trachoma, of eight years’ duration He 
noted a linear excoriation of the conjunctiva, filled with a cheesy material 
Scrapings of this, when cultured, yielded a growth of the organism 

In 1930 Hill 47 reported the ninth American case, and the last one 
published in this country prior to the present case Hill’s case was 
a most interesting one The onset was with a small nodule on the 
upper lid, which another physician had opened, with a diagnosis of 
chalazion It grew over a period of five years, gradually involving 
the globe, with formation of a hypopyon ulcer and involvement of the 
malar and frontal bones Radical emptying of the orbit and removal of 
an antral wall had to be resorted to Three months later a small 

42 Sobly Bey, M A Case of Palpebral Sporotrichosis, Tr Ophth Soc U 
Kingdom 42 388, 1922 

43 Gifford, S Ocular Sporotrichosis, Arch Ophth 51 540 (Nov ) 1922 

44 Gifford, S R Further Note on Ocular Sporotrichosis, Arch Ophth 53- 
264, 1924 

45 King, H Sporotrichosis with Report of an Unusual Case, South M J 
20-541, 1927 

46 Alvis, B Y Sporotrichosis of Eyelid, Am J Ophth 11.381, 1928 

47 Hill, H F Sporothrix Infection of the Eye and Adnexa, Tr Am Acad 
Ophth 35 128, 1930 
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nodule was removed fiom the canine fossa The patient was reported 
as cured five months latei This is the second Amencan case in which 
the lesions failed to lespond to iodides alone 

In 1930 Annas 4S leported a case of sporotrichosis of the bulbar 
conjunctiva The condition occurred in a young boy who had scratched 
Ins eye with a chestnut twig This was followed by the development 
of a punched-out ulcei and associated lymphangitis, as well as con- 
stitutional symptoms The organism w r as recovered in cultuie, and 
the lad responded to tieatment with potassium iodide over a period 
of two months , 

In 1931 Fonseca 49 reported a case of spoiotnchosis of the knver 
palpebral bordei Here, again, the organism was recovered in the cul- 
ture, and potassium iodide produced a cure m three months 

In 1936 Fazakas, 90 of Germany, reported a case of spoiotnchosis 
occurring in the lacrimal canal of a patient who had had the lacrimal 
sac removed nine yeais before Potassium iodide produced a cure here 

In 1937 Cavallacci 91 cited the case of a man who had been 
struck in the left eye wuth a willow branch Fifteen days later a small 
gray spot developed at the limbus This gradually grew, although 
vision u'as not affected The culture revealed the true diagnosis, and 
treatment with iodides locally and orally effected a cure within one 
month 

In 1939 Mendes de Castro and Amato 99 cited a case with involve- 
ment of the cornea 

In 1940 Decoud and Schujman 93 reported a case of involvement 
of the lid, which responded to potassium iodine 

In 1941 Dangerfield and Gear 1 reported on 74 cases of sporotri- 
chosis occurring in miners in South Africa In 2 of these cases the 
infection was primal y on the lid and responded to iodides 

In 1943 Nino 94 cited a case of mycotic ulcei of the cornea which 
he thought was due to sporotrichosis 

48 Armas, V Un caso de esporotricosis de la conjunctiva bulbar, Arch 
de oftal hispano-am 30 644, 1930, abstracted, Am J Ophth 14 845, 1931 

49 Fonseca, A Oculopalpebral Sporotrichosis, Rev de oftal de Sao Paulo 
1 33, 1931, abstracted, Am J Ophth 15 479, 1932 

50 Fazakas, A Sporotrichose des unteren Tranenkanal chens, Klin Monatsbl 
f Augenh 96 227, 1936 

51 Cavallacci, G Granuloma del limbus da Sporotnchum, Arch di ottal 
44 247, 1937, abstracted, Arch Ophth 20 660 (Oct) 1938 

52 Mendes de Castro, M , and Amato, G G Sporotricose Uma locali- 
zaqao interessante, Gaz clin 37 306, 1939 

53 Decoud, A C , and Schujman, S Esporotricosis palpebral, An argent 
de oftal 1 422, 1940 , abstracted, Am J Ophth 24 1332, 1941 

54 Nmo, F L tJlcera micotica de cornea Estudio micologico de una obser- 
vacion, Prensa med argent 30 797, 1943 
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In this same yeai Bolatios and Tiejos leported 2 cases of multiple 
facial lesions, which included the lids and which responded to iodides 
In 1942 du Toit 2b reported on 650 cases of sporotrichosis occiu i mg 
among 2,500 employees m a mine m South Africa Although this 
author gave an excellent review of the subject of sporotnchosis, he 
failed to analyze Ins cases from the point of view of anatomic localiza- 
tion Nor do any of his 3 7 pictures indicate lesions of the eye or its 
adnexa He did state that “practically the only type seen on the face” 
occurred as a warty growth on the foiehead between the eyes 

REPORT OF CASE 

Mrs M H, a housewife aged 48, came to the eye clinic of the New York 
Hospital on May 1, 1944, complaining of a “sore” on her left upper eyelid She 
stated that she had had this for about two weeks but could give no definite history 
of trauma There were pronounced swelling and redness of the lid, with a granu- 
lomatous ulcer in the center The ulcer was covered with a crust, under which 
there was considerable purulent material The skm adjacent to the lesion was 
fixed Vision was 20/15 in each eye Examination of the eyes themselves and 
of the lacrimal apparatus revealed nothing pathologic General physical exami- 
nation also showed an essentially normal condition 

On the third day there was a hard nodular swelling on the lid just temporal 
to the ulcer On the fifth day the reaction at the site of the original lesion was 
still intense, but there were now two small, pea-sized nodules temporal to the ulcer 
One of these was just at the external canthus By the ninth day enlargement 
of several of the nodules draining the left upper lid was noted The skm over- 
lying theses nodules was red and indurated An agar culture of material taken 
at this time was later reported to show no growth 

The pateint returned again on Mav 12, by which time sporotrichosis was 
suspected Further questioning elicited the statement that she had been working 
m her garden, among poinsettias, about a week prior to the onset of the “stye” 
on her lid She could recall wiping the back of her soiled hand across the left 
supraorbital region A culture on Sabouraud’s medium was made by Dr George 
Lewis of material taken from one of the nodules by aspiration This was reported 
(by Miss Mary Hopper) to show a growth of S schenckn five days later At the 
same time an intracutaneous test with sporotnchm was performed by Dr M B 
Sulzberger At this visit the skm over the nodules was more inflamed than before 
The nodules were of a hard, rubbery consistency and extended m a chain toward 
the left ear The node at the external canthus was now becoming larger, softer 
and somewhat heart shaped There was a palpable preauricular lymph node 
Two days later the intracutaneous test gave a positive reaction, with a papule 
5 by 5 mm in size, surrounded by an area of erythema measuring 22 by 30 mm 
The patient stated that the reaction had been much greater on the day before 
On the sixteenth day another culture on Sabouraud’s medium was made by 
Dr Lewis and Miss Hopper, this, toOj was reported to show a growth of S 
schenckn four days later At this visit the patient complained of some pain m 
the left supraclavicular region, and a postauncular node was palpable 

55 Bolanos, L , and Trejos, A Multiples coincidences en dos casos de 
esporotricosis facial, Rev med Costa Rica 5.369, 1943 
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Treatment with a saturated solution of potassium iodide was started on the 
twentieth day of the disease My colleagues and I had purposely not started 
this medication sooner, as we were anxious to secure at least one positive culture 
before so doing The intial dose was 10 drops four times daily This was 
gradually increased to 15, then to 20 and by the thirty -first day to 25 drops four 
times daily 

Five days after the institution of the potassium iodide therapy the initial 
lesion had begun to involute, but the nodules had now become painful and the 
overlying skin angry looking The pain radiated down the left arm The pre- 



Fig 1 — A, sporotrichosis of the left upper lid as seen about the twenty-sixth day 
of the disease B, patient about the thirty-ninth day of the disease Note lesions 
on the upper lid, with a heart-shaped lesion at the external canthus Treatment 
with potassium iodide had been started five days earlier, with an increase in the 
reaction C, patient eleven days after iodide therapy had been started Note 
beginning involution of the lesion D, appearance approximately five weeks after 
beginning of iodide therapy The lesions on the lid were markedly involuted E, 
patient two months after iodide therapy had been started The lesions no longer 
contained sporotricha and were almost fiat 




Fig 2 — Kodachrome showing appearance of the left upper lid, with typical lesions 
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sumption is that there were deeper nodes m the supraclavicular area, although 
these were not palpable The patient also complained of headache There was no 
rise in temperature 

Eleven days after iodide therapy was started there was pronounced improve- 
ment All the lesions about the lid were smaller, as was the preauricular node 
The postauricular node was slightly increased in size 

My colleagues and I next saw the patient six weeks after institution of the 
medication She had discontinued taking the iodide one week previously because 
of its bad taste We insisted that she resume taking the drug for at least another 
two weeks The lesion on the lid was almost completely involuted The one at 
the external canthus was still soft. A culture of material taken from it by aspira- 
tion was reported to show no growth 

The patient was, last seen by us on Dec 7, 1945, at which time she showed 
a small healed scar on the left upper lid and one at the external canthus 

ETIOLOGIC FACTORS 

Sporotrichosis is a mycosis caused by a parasite, the sporotrichum 
Several members of the genus have been described, but it is generally 
agreed that S schenckii is the only important member in this country 
as seen clinically Many of the sporotncha occur as saprophytes and 
are found on vegetation in various parts of the world They may also 
be found in the excreta of human and animal carriers The fungus 
has been found m horses, dogs, rabbits, cats and rats It has been 
discovered in the mouths and on the fur of healthy rats and on the 
coats of horses which had the disease It is thought that the infection 
can occur as the result of rat bite 

The most common history is one of injury with a thorn, cactus or 
brier preceding the onset of the disease, and m many of the cases 
leported in the literature the patients have been florists 56 or people 
working around gardens In 3 of the largest series reported, those 
fiom the South African mines, the occurrence was on the basis of rock 
and other mining injuries In these series about SO per cent of the 
primary lesions were at the site of injury There have not been any 
cases reported m the Iiteratuie of the disease being spread by contact 
between human beings Moore and Mantmg 57 reported a case which 
was thought to be due to a mosquito bite, with lodging of the fungus in 
the skm at the site of the bite 

It is of interest that du Toit 2b successfully isolated a sporotrichum 
from dust floating about m the air and from timber during one of the 
South African epidemics However, this author was not certain 
that the organism which he found was the one responsible for the disease 

56 Gastmeau, F M , Spolyar, L W , and Haynes, E Sporotrichosis 
Report of Six Cases Among Florists, JAMA 117.1074 (Sept 27) 1941 

57 Moore, M , and Mantmg, G Sporotrichosis Following Mosquito Bite 
Arch Dermat & Syph 48*525 (Nov) 1943 
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among the workeis, as it was less virulent when rats were inoculated 
and failed to produce clinical symptoms in human volunteers This 
same author also stated that the “sapi ophytic existence of the fungus 
is known to reduce its virulence ” Hence spontaneous 1 eductions m 
the outbreaks tend to occur 

CLINICAL APPLAKANCL 

Clinically, sporotrichosis is seen as a chronic infection which is chai- 
actenzed by the formation of nodules in the lymph nodes, epidermis 
or subcutaneous tissues These nodules tend to occur in chamlike 
formation and bieak down to form indolent ulcers The initial lesion 
is commonly referred to as the chancre While the infection is commonly 
found about the fingers, there have been reported in this country, prior 
to this paper, 7 cases of primary involvement of the eyes The lesions 
of sporotrichosis are destructive, and, as has been pointed out earliei 
m this papei, fatalities have occurred 

About the eye, the disease most commonly manifests itself as ulceis 
of the lids and conjunctiva These tend to begin as large subcutaneous 
gummas and break down to form ulcers The latter are deep and may 
even develop in the bony walls of the orbit 

The globe itself can be implicated in three ways by duect tiauma, 
by direct extension oi by the blood stream 

Lewis and Hopper 58 summarized the vanous clinical types as fol- 
lows 

1 Localized lymphangitic type Most of the South African and 
American cases fall undei this head Here, an initial lesion occurs on 
some exposed part of the body This appears as a hard, round, 
movable and painless nodule, over which the skin can be moved The 
nodule later becomes indurated and attached to the skin, which grad- 
ually changes m color from pink to purple and later becomes black 
and necrotic as the nodule softens and breaks down While this lesion 
may, rarely, remain as the sole sign of the disease, it is not typical 
Usually the initial lesion is followed in a week or more by a painless 
ascending inflammation in the regional lymphatics In their course a 
chain of secondary subcutaneous nodules may be seen The lymphatics 
do not typically become enlarged, as do the nodes in tularemia or in 
any of the disorders commonly included under the term Parinaud’s 
conjunctivitis Systennc symptoms and generalized involvement are 
uncommon, as is spontaneous recovery The involuting lesions leave 
residual scars of varying degrees The incubation period is about one 
week but may vary from three days to three weeks 

58 Lewis, G M , and Hopper, M E An Introduction to Medical Mycology, 
Chicago, The Year Book Publishers, Inc , 1939 
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2 Disseminated subcutaneous type This foim is more commonly 
descnbed m cases fiom France and is not characteristically associated 
with an initial chanci e Usually small, hard, painless nodules are found 
m the subcutaneous tissues Within a penod of several weeks the 
ovei lying skin becomes involved, the nodules undergoing central 
softening and abscess formation The latter may leave indolent ulcers, 
with firm, induiated holders If untieated, new lesions continue to 
appear 

3 Disseminated ulceiating type This type is much like the second 
foim except for its tendency to earlier ulceration Du Toit stated that 
“many clinicians still tend to think only of the lymphangitic type, for- 
getting that the ulcerative and other forms are seen ” 

4 Epideimal type As I have previously stated, the initial lesion is 
usually subcutaneous In this type the epidermis at distant sites becomes 
secondarily involved Rare cases of pure epidermal disease have been 
described It is stated that the organism may remain as a saprophyte 
in the mouth or on the mucous surfaces after the disease is apparently 
cured, tendering the patient a possible carrier 

5 Systemic type Heie, the deeper tissues and viscera are impli- 
cated This is most commonly seen in cases of the disseminated type 
in which early treatment has not been given The skeletal system may 
be involved here, as may the inside of the globe 

6 Allergic lesions Sporotrichids, similar to tnchophytids, have 
been described by de Beurmann 

Most American cases have been of the lymphatic type, whereas most 
of the French cases have been of the “multiple ulcerative type ” The 
nodules and the granulomatous ulcers are apparently not necessarily 
directly connected, and either may appear on any part of the body 
DuToit, however, stated that the lesions have never been leported 
on the feet or ovei the pelvic girdle 

The ophthalmologist must bear m mind the fact that the lymphatic 
type is not the only one seen in this disease but that the ulcerative and 
othei forms are commonly met with These tend to appear as small 
granulomatous ulcers, which aie covered with a crust and beneath 
which an irregular base exudes seium and pus The pure pus is a dull 
yellow, but contamination with blood may give it a salmon pink appear- 
ance 

Dangerfield and Gear 1 stated that in almost all their cases "the 
secondary lesions started within one or two weeks, along the course 
of the lymphatics ” The earliest nodes become larger and softer If 
tieatment has not been instituted, the overlying skin tends to become 
adherent and then to break down This results m the formation of a 
gianulomatous ulcer akin to the primary lesions 
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PATHOLOGIC CHARACTERISTICS 

The histologic picture is not diagnostic but is typical only of a 
granuloma In Bedell’s case the report of biopsy stated that “subacute 
and chronic inflammation” was present and that “lymphoma cannot be 
excluded ” Du Toit stated that the essential pathologic feature is a 
reticuloendothelial response by the tissues, with the proliferation of 
these cells and the formation of nodules Scattered among the reticulo- 
endothelial cells are plasma cells, lymphocytes, occasional eosinophils and 
some multinucleated giant cells of the foreign body type Characteristic 
follicles tend to be scattered throughout the lesion These have a 
peripheral zone or reticuloendothelial cells with, in most cases, a central 
zone of neutrophilic polymorphonuclear cells At the periphery of the 
nodule multinucleated giant cells are seen 

In Hill’s case, 47 Verhoeff’s report on the biopsy reads 

[the] tissue contains large number of foreign body giant cells, but no 
tubercles resembling T B or syphilis Some of the tissue shows considerable 
infiltration with lymphocytes and some only moderate infiltration with these cells 
By ordinary methods of staining no organisms could be found m the tissues, but 
Verhoeff’s modified gram stain shows filamentous organisms scattered through 
the tissues, some of great length Some of these are surrounded by giant cells, 
others are not The lymph gland shows the lymph sinuses distended with epi- 
thelioid cells 

IMMUNITY AND IMMUNE REACTIONS 

Sporotrichosis has been reported among persons of practically all 
races However, as I have previously stated, it is not very common 
in the tropics, nor has it been considered common among Negroes 
in Africa 

Moore and Manting 57 cited Fox and Lain, who in their wide 
experience among American Indians have never seen a case Moore 
and Manting reported a case in a half-breed (French-Indian) 

A positive reaction to the agglutination test may be demonstrated, 
but the value of this test has been nullified by the fact that the spores 
have been similarly agglutinated by the serum of normal controls 
Bloch, cited by Lewis and Hopper, 58 expressed the belief that the 
intracutaneous test with an extract of Sporotrichum is valuable This 
gave a positive reaction m our case De Beurmann stated that a negative 
reaction rules out the diagnosis but that an occasional false positive 
reaction may occur Du Toit stated the opinion that a positive cutaneous 
reaction is characteristically found in cases of the disease In the 
experimental production of the disease in a volunteer, a positive cuta- 
neous reaction occurred on the fifth day following inoculation 

Du Toit stated that the serum from patients with the disease agglu- 
tinated a suspension of the spores to a high titer (1 600) but that 
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the serum of some “normal” patients did almost the same Therefore 
he felt that the complement fixation test was unreliable 

This same author found that the white rat was the most susceptible 
laboratory animal When the males were given mtrapentoneal inocu- 
lations, a typical scrotal reaction developed within ten days The 
scrotum became swollen and inflamed and the testicles enlarged and 
fixed Abscesses occurred in the peritoneum and the scrotum When 
the animals were inoculated in the tail tip, the abscesses could be seen 
spreading up the tail 


DIFFERENTIAL DIAGNOSIS 

Prior to the development of the chain of lesions there is nothing 
characteristic of the chancre which suggests sporoti ichosis When 
the chain of nodules or ulcers makes its appearance, sporotrichosis is 
suspected, although the other granulomas must be ruled out 

Syphilis and tuberculosis can be ruled out on the basis of the labo- 
ratory tests, the clinical pictures and the specific lesions seen at biopsy 
Leprosy falls into somewhat the same category When the conjunctiva 
is involved, it is often difficult to rule out Par maud’s conjunctivitis 
Verhoeff reported the presence of Leptothrix m cases of this disease, 
and this organism has characteristics which differ from those of the 
sporotrichum In cases of the oculoglandular type of tularemia the 
diagnosis may be confirmed by isolation of the organism from inoculated 
guinea pigs or by isolation of the specific agglutinins for Pasteurella 
tularensis in the patient’s blood When the conjunctiva is involved, 
trachoma must also be ruled out Here, the typical conjunctival and 
corneal lesions, as well as the results of laboratory studies, are of aid 

The positive diagnosis of sporotrichosis rests on the identification 
of the organism Direct smears of material taken by aspiration, prefer- 
ably of an unopen nodule, may show the typical cigar-shaped organism 
as it appears in the tissues However, most observers agree that 
direct smears are unsuccessful in too high a percentage of cases Aspira- 
tion of the unopen nodule, followed by culture on Sabouraud’s medium 
(or one of its modifications), will usually reveal the organism when 
examination is made with a hanging drop The pus may be streaked 
on agar, but m our case this did not show any growth of the organism 
On Sabouraud’s medium the growth is usually recognizable in from 
three to five days In early stages the colonies are small and white, 
with no aerial myceliums As the growth increases, the surface of the 
colony becomes moist, wrinkled and membranous The color may vary 
from cream to black 

DuToit 2b stated that he kept the cultures at room temperature 
The early colonies are white and star shaped 
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These enlarge in a few days forming a colony of about onc-half inch in diameter 
The center of the colony is thrown into irregular folds, while smooth regular folds 
radiate down from the raised center to the smooth, flat periphery A'fter a few 
days a brownish-black pigment appears in the center of the colony The appear- 
ance of these colonies is so characteristic as to allow diagnosis to the naked eje 

George Lewis lias confix med this observation 



Fig 3 — Two strains of Sporotrichum schencki, showing a variation in the 
appearance of the colonies A, stock strain after two weeks B, primary culture after 
four weeks , C, culture mount showing clusters of spores and filaments ( X 390) , 
D, culture mount showing clusters of spores borne at the tips of short stalks 
(X 715) From Lewis and Hopper, 58 page 305 

Microscopically, the spores are seen to germinate m about twenty- 
four hours at one or both poles, sending out long filaments, which in 
a few days show much interlacing branching The fungus appeals as 
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•delicate (2 microns m width), blanching, septate hyphae, which bear 
conidia laterally or m groups on the ends of the lateral branches The 
comdia appear in clusters of from 2 to 20 or as single spores They 
are ovoid to spherical In old cultures they are altered and appear 
as round, thick-walled structures, measuring from 2 by 4 to 2 by 6 
microns 

If culture does not yield the organism, inoculation of laboratory 
animals may help, as I have pointed out earliei m this paper Guinea 
pigs aie usually immune, and white rats are best for inoculation 

PROGNOSIS 

Most patients with sporotrichosis will respond well to treatment, even 
when seen with the disease in a fairly advanced state, provided that 
the deeper structures of the body are not yet involved Implication of 
the globe (unless by direct perforation by the traumatizing and etiologic 
agent) is evidence of deep invasion and indicates that the organism 
has reached the blood stream Numerous fatalities have been reported 

TREATMENT 

Administration of potassium iodide is the treatment of choice In 
all the reported American cases of ocular sporotrichosis the disease 
responded to this drug, with the exception of the cases of Hill and 
Sanford Gifford Gifford advised administration of 4 drachms (15 5 
Gm ) daily The drug is usually given in the form of the saturated 
solution, the initial dose being 10 drops three to four times a day, and 
this amount is stepped up 5 drops per dose per day until the limit of 
tolerance has been reached The treatment should then be continued 
at this level for several weeks and should not be stopped immediately 
with the appearance of a clinical cure Most observers agree that the 
average period of medication is from one month to about six weeks 
The iodides have no direct action on the sporotnchum Davis expressed 
the belief that fibroblastic elements are stimulated and that through their 
proliferation and encapsulation a cure results Iodides have been 
frequently used locally and by direct injection, in addition to their use 
orally Roentgen therapy has also been used, but there is no evidence 
that it is of any great value m this disease 

Lev is 58 believed that surgical procedures are contraindicated, as they 
aie of no benefit, except possibly for a single incision in the presence 
of fluctuation He also suggested that vet dressings of solution of 
aluminum acetate N F (115) or of potassium permanganate 
(1 3,000) may be applied for a half-hour several times daily Gentian 
violet medicinal in a 1 per cent aqueous solution may be used to irrigate 
the lesions, or stiong solution of iodine U S P m half strength 
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concentration may be applied Lewis also suggested that thymol be 
tried with those patients who cannot tolerate iodides 

Noojm and Callaway 60 recently reported on the effectiveness of 
the sulfonamide compounds m vitro on Sporotnchum schenckn They 
found sulfanilamide the most effective of the nine sulfonamide prepara- 
tions which they used They stated that it almost completely inhibited 
the growth of the fungus in vitro It would seem, however, that the 
iodides should be given a fair trial in the treatment of sporotrichosis 
before other forms of therapy are resorted to 

SUMMARY 

Forty-eight cases of ocular spoi otrichosis have been reported in 
the world literature, including the case reported in this paper Appar- 
ently in 34 of these cases the ocular disease was primary and in 15 
secondary to involvement elsewhere in the body In 2 of these cases 
(Nino and Sobly Bey 64 ) the diagnosis was in question 

The cases are distributed anatomically as follows lids, 17, con- 
junctiva, 10, lacrimal sac, 2, conjunctiva and lacrimal apparatus, 1, 
brow, 1 , intraocular, 5 , orbit and lids, 5 , cornea, 3 , limbus, 1 , uveal 
tiact (without other lesions), 1, and lacrimal canal, 1 

Of the 48 reported cases, 10 have occurred m the United States and 
the majority of the remainder in France 

There are several excellent reviews of ocular sporotrichosis in the 
world literature The first was that of Toulant, 00 who listed all the 
23 cases occurring prior to 1913 Wilder and McCullough gave the 
first complete review in the American literature This was followed 
almost immediately by Bedell’s fine presentation In 1922 Sanford 
Gifford again brought the literature up to date, with his first paper on 
the subject Hill performed the same service in 1928 This is the last 
complete review of ocular sporotrichosis m the literature It has been 
my attempt in this paper to bring the subject up to date again 
525 East Sixty-Eighth Street 

59 Noojm, R O , and Callaway, J L Effectiveness m Vitro of Sulfon- 
amide Compounds on Sporotnchum Schenchi, Arch Dermat & Syph 49 305 
(May) 1944 

60 Toulant, P Essai sur la sporotrichose oculaire, Thesis, Pans, 1912-1913, 
p 390 



A POSITIVE CONTACT BALL AND RING IMPLANT 
FOR USE AFTER ENUCLEATION 


NORMAN L CUTLER, MD 
WILMINGTON, DEL 

T HIS IS a pielimmary report on a new type of implant based on 
one year’s use This implant has a positive mechanical contact 
between the implant and the prosthesis, which provides a wide range 
and spontaneity of movement The implant, in addition, eliminates 
sagging of the lower lid and minimizes sinking in of the upper lid 

Previously described implants, with the exception of the combined 
v/implant and prosthesis recently described by Ruedemann, 1 have been 
totally enclosed within Tenon’s capsule and the conjunctiva or, in the 
case of evisceration, within the sclera and conjunctiva In these circum- 
stances, the available conjunctiva left to permit the prosthesis to rotate 
m the fornices has been diminished from that in the natural eye by the 
area occupied by the cornea In the implant to be described, the anterior 
face is exposed, and thus the fornices have not been diminished The 
exposed face, with an opening to receive a pm on the prosthesis, also per- 
mits mechanical contact and transmission of movement to the prosthesis 
Since the prosthesis does not rest on the lower lid at all, but is 
supported through its mechanical fitting to the implant, there is no 
sagging of the lower lid Although it is not possible to be certain at the 
present time that sinking of the upper lid will not take place with this 
type of implant, it has not been sufficient in the patients so far operated 
on to require coriection 

DESCRIPTION OF IMPLANT AND PROSTHESIS 

Implant — The original design of the implant (fig 1) contemplated 
a plastic (methyl methacrylate) sphere 20 mm in diameter, narrowed 
anteriorly to permit the attachment of a metal ring approximately 19 mm 
in diameter, to which the four rectus muscles are attached The ring is 
made of this size because this is the approximate diameter of the eye at 
the insertion of the rectus muscles The anterior face of the implant is 
flattened and has a depression into which a gold pin is snugly, but not 
tightly, fitted Originally these implants were made of three parts, put 
together by two screws at the operating table However, it was not found 
practicable to do this, and Mr Cheetham, the dental technician at the 

1 Ruedemann, A D Read at the Eighty-First Annual Meeting of the 
American Ophthalmological Society, Nov 12, 1945 
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Army hospital wheie this work was done, was able to make the implant 
in one piece These implants required custom fitting of the pin when 
they were individually made It is planned to make the entile implant 
of vitallium, so that the parts ate interchangeable The size of the ball 
is made 20 mm to allow the prosthesis to overlap when fitted and still 
not to be larger than the normal eye The anteroposterior diametei is 
made 15 to 16 mm to allow space m front of the implant for the aiti- 
ficial eye Later models of the implant have holes drilled in the ring to 



Fig i — A, face view of implant, showing opening to receive the pin which 
is later attached to the prosthesis and the ring to which the rectus muscles are 
sutured , B, face view of implant and posterior view of prosthesis with pin attached , 
C, side view of implant and pin , D, side view of implant With pm in place 

allow tissue to grow through and also slight projections on the inner 
aspect to hold the muscles m place during operation 

Small implants, 14 mm m diameter, with a 14 mm ring, were made 
to place in sockets from which a sphere had been removed In this case 
the muscles were not isolated It was found that the movement of the 
stump was totally transmitted to the prosthesis, but no more movement 
was developed than was present m the stump originally 
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Prosthesis — The pm which is made with the implant is attached to 
a plastic artificial eye It is necessaiy to center the 11 is carefully at the 
time of manufacture of the eye The diameter of the eye has to confoim 
as nearly as possible to the diameter of the other ej^e, otherwise the 
lotation of the eye would be unnatural m extreme positions, leaving a 
space either between the eye and the lids or between the eye and the 
socket This is a decided departure fiom the normal procedure in 
making artificial eyes, in which the diameter is often made larger than 
the normal m order to obtain good contour of the lids The eye is 
trimmed down until it is just large enough to stay inside the lids and 
show no edge on extreme movement to the right or left 



Fig 2 — Lateral rectus muscle isolated and 00 silk suture passed through 
tendon A whip stitch is not necessary 

OPERATION 

As with any enucleation, the procedure may be done with local 
anesthesia, using 2 per cent procaine hydrochloride and epinephrine for 
a retrobulbar injection, or with the patient under general anesthesia 
In the latter case a retrobulbar injection reduces the amount of anesthetic 
used 

After loutine preparation of the field, a Weeks speculum is inserted, 
and the conjunctiva is incised at the limbus with Stevens scissors and 
the dissection carried w r ell back to the fornices One of the rectus 
muscles is then picked up with a muscle hook and isolated, as in a muscle 
operation A single-armed 00 black silk suture is passed through the 
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tendon and the muscle cut from its insertion (fig 2) This procedure 
is then repeated for the other three rectus muscles (fig 3) The enucle- 
ation is then completed m the usual manner and the eye delivered 

Tenon’s capsule is inspected by holding the margins forward with 
fine-toothed forceps, and the implant is then put into Tenon’s space (fig 
4) The assistant now holds the implant in place by grasping the pm 
wuth Kelly forceps The four silk muscle sutures are now passed through 



Fig 5 — Drawing shewing the manner in w r hich the rectus muscles are carried 
through the ring and held m place with mattress sutures 



Fig 6 — A rectus muscle sutured m place m the ring 


the ring from below upward m their proper place The tendon of the 
inferior rectus muscle is grasped with von Graefe fixation forceps, and 
traction is made until approximately 4 mm of the muscle is through 
the ring Both needles, (J^ inch [12 mm ] curved) of a double-armed 
000 black n}lon mattress suture are passed through the muscle just 
below the ring, from below upw’ard Both needles are then passed 
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through the tendon (fig 5) The fixation forceps are then given to 
the assistant, who holds the muscle downward so that the muscle is 
looped around the ring The suture is now triple-tied and cut (fig 6) 
The fixation forceps and the original black silk suture are removed 
This procedure results in the muscle being looped around the ring from 
below upward and tied on itself The three other rectus muscles 'are 
sutured m a similar manner (fig 7) 




Fig 8 — Drawing showing how the conjunctiva and Tenon’s capsule are sutured 
around the ring, the sutures being passed m the reverse direction to those for 
the rectus muscles 

Five to eight double-armed 000000 black silk sutures are now passed 
through the conjunctival edge from without inward and m the same 
direction through a firm part of the anterior edge of Tenon’s capsule 
Both needles are then carried under the ring and out through Tenon’s 
capsule and the conjunctiva (fig 8) When these sutures are pulled 
and tied, Tenon’s capsule and the conjunctiva are rolled inward around 
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the ring on themselves The central part of the implant remains 
exposed (fig 9). 

The pm is now removed, and a small amout of petrolatum gauze is 
placed inside the lids and an adhesive dressing (Wheeler patch) applied 



Fig 9 — Completed operation The anterior face of the implant is left exposed 



Fig 10 — Photographs showing the extremes of movement, with prosthesis 
m the right socket 


POSTOPERATIVE CARE 

The patient is allowed to be elevated or turned as desned and is 
allowed up as soon as he feels like it, usually m one or two days The 
dressing is changed on the fifth and eighth days No dressing is used 
after the eighth day The conjunctiva— Tenon’s capsule sutures are 
removed about the twelfth day, or whenever convenient The patient 
is ready for fitting of the prosthesis m eighteen to twenty-one days 
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COMPLICATIONS 

In 3 cases implants %\ ei e made in three parts — in all these the implant 
had to be removed In 1 of the cases the patient had mild pneumonia 
and orbital cellulitis six months after operation, necessitating removal 
of the implant No organisms were grown from his conjunctival sac 
Two other implants had to be removed because the ring became exposed, 
owing, it was thought, to lack of firm suturing at the time of operation 
Surgical gut was not found satisfactory for sutunng the muscles Inci- 
dentally, eight different ophthalmologists performed the operation during 
the developmental penod 

It was not found practicable to resuture Tenon’s capsule if the 
ring became exposed Neither was it possible to use the implant in a 
case of scarring oi other complications — the sutures would not hold 



Fig 11- — Photographs similar to those in figure 10, with prosthesis in the right 
socket 


If a muscle became exposed, it inevitably let go, allowing the implant 
to prolapse Finn and properly placed sutuies aie very important 
One smaller implant was placed in the scleia aftei evisceiation but did 
not seem to give any better, if as good, lesults 


RESULTS 

Twenty-two patients were operated on Five implants weie removed, 
for the reasons already stated The amount of movement is indicated 
m the accompanying tabulation (figs 10 and 11) 


Maximum 

75° 

Maximum 

65° 


Horizontal Movements 
Minimum 
65° 

Vertical Movements 
Minimum 
65° 


Average 

70° 

Average 

65° 
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SUMMARY 

A new implant embodying a new direct method of tiansmission of 
movement is described This implant gives to the piosthesis a laiger 
lange and greater spontaneity of movement than any previously used 
The opeiative procedure, postoperative caie and complications are 
discussed , 

There are only two places in the body wheie a similar meit material 
projects to the exterior — the teeth and the nails Time will tell whether 
these implants will be toleiated This preliminary report is made one 
year fiom the date of the earliest retained implantation (August 1945) 

Miss Helene Cleare made the illustrations, and Mr A Cheetham assisted in 
manufacture of the implants Dr Stanley Erpf and Dr R D Stephens assisted 
in adapting the plastic prosthesis to this type of implant 

1300 Harrison Street, Wilmington, Del 
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AN AID IN FACILITATING POSTOPERATIVE DRESSING OF THE EYE 
IN PATIENTS WITH AKINESIS OF LIDS 

WILLIAM D GILL, M D , SAN ANTONIO, TEXAS 

S EVERAL years ago I called attention to a simple method of maintain- 
ing postoperative closure of the eyelids after akinesis of the orbicularis 
oculi muscle had been employed, which consisted in sealing the lashes 
of the upper lid to the lower lid by means of a small droplet of collodion 1 
The method has worked satisfactorily over a period of years and is used 
routinely in my piactice in all cases in which akinesis of the lids has 
been used The possibility of an accident such as the patient’s opening 
the eyelids beneath the dressing, with possible contact with the cornea, 
is prevented With the collodion seal, the lids are maintained in 
approximation during the period that akinesis is in effect The advan- 
tage over suture of the lids is evident No additional wound is created , 
and the greater ease of use and the ease of removal, with absence of 
pain, will recommend its use There is sufficient space on each side 
of the point of fixation of the eyelids with the collodion droplet to allow 
the introduction of medicaments, such as ointments, into the cul-de-sac 
and permit the escape of secretions from the eye The chief objection 
to the use of this method has been the difficulty in opening the eye 
when the method had fulfilled its usefulness At the time of the first 
postoperative dressing, when one desires to inspect the eye, it was 
formerly my custom to loosen the collodion fixation with a pair of finely 
pointed tissue forceps This method is satisfactory but has certain 
objectionable features More recently, m order to facilitate opening 
the lids and breaking the collodion seal, a short length of silk suture, 
iy 2 to 3 inches (3 8 to 7 6 cm ) in length, is introduced beneath the 
lashes after the eyelids have been closed and sealed with collodion 
This can be accomplished before the sealing, but in such instances 
particular care has to be exercised to avoid incorporating the silk suture 
m the collodion droplet When this silk sutuie is in position, its efids 
are brought together and draped onto the cheek below the eyelid, the 
two ends are tied together, and the customary dressing is applied 
When the time comes to inspect the eye, it is a simple matter to grasp 
the ends of the silk suture and, with gentle traction, to separate the lids, 
as the suture will find its way between the lashes and the lower lid 
and the collodion seal will be easily and painlessly overcome The 
small fragment of collodion usually remains adherent to a few of the 
lashes of the upper eyelid and can be pulled away with a small dressing 
forceps The additional feature of using the silk thread to break the 
collodion seal has been most satisfactory, it has greatly facilitated the 

1 Gill, W D A Way to Keep the Eyelids Closed After Infiltration 
Anaesthesia, Ann Ophth 58 269, 1928 
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postoperative inspection of the eye and is considered less barbaric than 
the commonly employed lid suture and is worthy of more general use 

323-325 Medical Arts Building 


CARDINAL POINTS IN APHAKIA 
JOSEPH I PASCAL, M D , NEW YORK 

I N TW O previous communications 1 it was shown how the location and 
displacement of the cardinal points of the eye can be visualized and 
remembered by the use of the benzene ring It was shown that when 
the eye accommodates the new position of the cardinal points can be 
represented by a long, slender ring situated inside the regular ring 
When the crystalline lens is removed from the eye, the optical system 
of the eye is radically altered Its refractive power has been decreased 
by about one fourth, and there has also been a shifting of the cardinal 
points It can be shown similarly that the location and displacement of 



Cardinal points m the normal and the apllakic eye 

the cardinal points in the aphakic eye can be represented by a broad 
and flattened ring diawn from the regular ring representing the normal 
static eye 

In the accompanying figure, the principal and nodal points of the 
aphakic eye are indicated by adding a pnme to the corresponding letters 
P and N It is seen that the focal lengths of the aphakic eye are longer, 
as shown by P\ F 1 and P' z P 2 This would be expected, since the eye 
is now a weaker refractive system The two principal points P\ and P' 2 
have moved forward from P 1 and P 2 toward the cornea and are closer 
togethei In fact, they have moved forward so as to be a little in front 
of the cornea, as shown m the diagram (They are also crossed, l e, 
P ' 2 is m front of P \ — an interesting detail not shown ) The nodal 
points N\ and N ' 2 have moved backward from N 1 and N 2 , away from 

1 Pascal, J I Cardinal Points m the Static and m the Dynamic Eye, Arch 
Ophth 34 319 (Oct) 1945, A Memory Scheme for the Cardinal Points ibid 
22 448 (Sept) 1939 
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the coinea, and are also neaier togethei This pioduces less displace- 
ment of the axial lays 

The greater sepaiation of P' N' shows the longer effective “radius,” 
which would replace the whole optical system of the aphakic eye The 
backward movement of the rodal points shows that in the aphakic eye 
the retinal image is smallei than in the phakic eye Of course, the 
retinal image is bluired, but disregarding the enlargement due to the 
diffusion circles and taking the image size only from the centers of 
the diffusion aides, one sees that the retinal image is smaller in the 
aphakic eye, since the nodal points are closer to the retina The optical 
image, of couise, is gieatly enlaiged 

37 West Ninety-Seventh Street 
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THEODORE LASATER TERRY, MD 
1899-1946 

Theodoie Lasatei Teny died suddenly of caidiac failuie in Boston 
on Sept 28, 1946, in his forty-seventh year Thus ended, all too 
early, a brilliant caieei in ophthalmology Dr Terry was born m Ennis, 
Texas, Feb 19, 1899, the son of John S and Lucy Lasater Terry, the 
former a respected physician m his community 

He received his early schooling in Ennis, attended the Southern 
Methodist University and studied medicine at the University of Texas, 
from which he received his degree of Doctor of Medicine in 1922 
After interning at the Henry Ford Hospital, in Detroit, he leturned to 
the University of Texas to study general pathology, eventually becom- 
ing an associate professor m 1926, It was during this period that his 
interest in ophthalmology began, as indicated by the title of his first 
published paper m the Texas State Medical Journal , “Neurogenic 
Tumors of the Retina and the Optic Nerve ” He completed the lesi- 
dency m ophthalmology at the Massachusetts Eye and Ear Infirmary in 
1928 and was appointed assistant pathologist at that institution Here 
he studied under Dr Frederick H Verhoeff, eventually becoming 
pathologist when Dr Verhoeff assumed the dnectorship of the Lucien 
Howe Laboratory of Ophthalmology m 1932 He also rose through 
the clinical grades at the Infirmary, becoming clinical assistant m 1929, 
assistant surgeon m 1932 and surgeon m 1939 

Dr Terry’s accomplishments were so varied that m descubmg them 
it is difficult to know where to begin He was an excellent clinician, 
suigeon and pathologist, but perhaps his greatest forte was teaching 
Here he was completely at home, impaitmg to his students his own 
enthusiasm for the subject He had strong convictions about the obli- 
gations of well trained ophthalmologists to give aid and counsel to the 
younger men He was not one to be satisfied with a system of teaching 
just because it had always been in vogue, but was constantly tiymg new 
methods, most of which wei e thoioughly sound At the time of his 
death he was assistant professor of ophthalmology at the Harvard 
Medical School, m chaige of postgiaduate teaching, and during the war 
had acted as head of the depaitment, which he administered m excellent 
fashion m spite of many difficulties 

In the field of clinical research his name was well known, his chief 
studies dealing with keratoconus, malignant melanoma and ocular mal- 
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development in premature infants Retrolental fibioplasia received the 
major part of his attention during the past few years He devoted con- 
siderable time to clarifying this syndiome and bringing it to the atten- 
tion of members of the medical profession as one of the leading causes 



THEODORE LASATER TERRY, MD 
1899-1946 


of infant blindness m the country In 1942 he received the certificate of 
merit from the American Academy of Ophthalmology and Otolaryn- 
gology for clinical research in this field Just before his death, he had 
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planned an extensive research program m an effort to ascertain the 
cause of this malady among infants 

Dr Terry was a faithful attendant at medical meetings, taking an 
active part m discussing papers of otheis, as well as contributing many 
of his own He was the author of many scientific papers, covering a 
wide variety of subjects A complete list is appended 

He was a member of the American Board of Ophthalmology , the 
Amencan Ophthalmological Society, tht American Academy of Oph- 
thalmology and Otolaryngology , the American Medical Association, 
Section on Ophthalmology, the American College of Surgeons, the 
American Association for the Advancement of Science and the New 
England Ophthalmological Society, serving as past president of the last 
organization He was also a trustee of the Association foi Research 
of Ophthalmology, Inc , and president of the Foundation for Vision, 
which was formed this year to continue research on retrolental fibroplasia 
and other ophthalmologic problems 

There was another side to Dr Teriy besides the scientific His 
home and family meant everything to him He was interested m 
photography, travel, current events, economics and politics, and in spite 
of the terrific demands his profession made on his time he did not fail 
to keep well informed about the outside world He also felt strongly 
about doing his part m national defense, and not many of his colleagues 
were aware that he held a commission as lieutenant m the Medical Corps 
of the United States Naval Reserve until ill health forced his resig- 
nation, several years before the war He had a keen sense of humor 
and was a delightful companion 

To his family and friends, to the institution he served and to ophthal- 
mology in general, his loss is a tremendous blow 

Edwin B Dunphy 
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PERMEABILITY OF THE EXCISED CORNEA 

To the Editor— Researches repotted by Dis Holt and Cogan (The 
Cornea VIII Permeability of the Excised Cornea, as Detei mined 
by Measurements of Impedance, Arch Ophth 35:292 [March] 
1946) have just come to our attention The data in this paper, 
obtained through measurements of electrical impedance, definitely show 
that under the conditions used the corneal epithelium of excised beef 
corneas is vntually impermeable to various ions 

In an earlier paper m the same senes (The Cornea II Transfer 
of Water and Sodium Chloride by Hydrostatic Piessure Through the 
Excised Cornea, Arch Ophth 27:696 [April] 1942) Cogan and 
Kinsey reported the results of osmotic studies concerning the semi- 
permeability of the epithelium in excised cat corneas In the latter paper, 
it was indicated m the authoi s’ interpretation of the data that a difference 
in concentration of sodium chloride of approximately 0 03 per cent 
would be required to effect a transfer of fluid through the epithelium 
against a hydrostatic pressure of 400 mm of mercury, whereas the 
theoretic osmotic equivalent of this hydiostatic pressure was stated to 
be 0 007 per cent sodium chloride solution If, as indicated, a difference 
m sodium chlonde concentration of more than foui times the theoretic 
would be required to effect a transfer of fluid under these conditions, 
we should interpret this to mean that the epithelium was possibly 
somewhat sievelike with respect to sodium and chlonde ions and that 
a high degree of semipeimeabihty was not indicated 

Actually, the theoretic osmotic equivalent of 400 mm of mercury 
is 0 07 per cent sodium chloride solution, not 0 007 per cent, as stated 
on page 703 of this paper A reinterpretation of the data of Cogan 
and Kinsey based on this correction demonstrates almost as forcefully 
as the electrical impedance measurements m the recent study that the 
epithelium is virtually impel meable to sodium and chloride ions 

It is our interpretation that the curve in figure 5 of the paper by 
Cogan and Kinsey should be redrawn so that it passes thiough the 
zeio line at a concentration difference of 0 07 per cent or greater, 
since it would be impossible to have an osmotic transfer of fluid 
below this concentration against a hydrostatic pressure of 400 mm 
of mercury If the curve is to meet this requirement and at the same 
time fit the experimental data, it cannot be drawn as a straight line 
(Theie is, indeed, no necessity for drawing the curve as a straight line, 
since the amount of water that passes through a biologic membrane is 
not necessarily directly proportional to diffeiences in concentration, 
mespective of whethei it is perfectly semipermeable Experimentally 
it is difficult to avoid the establishment of concentration gradients m 
this type of system ) 
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If the curve m the figure is redrawn so that it passes through the 
points for differences in sodium chlonde concentration of 0080, 0150 
and 0 250 per cent and at the same time conforms to the aforementioned 
considerations, it will be found that the curve intersects the zero line 
at approximately a 0 07 per cent difference in sodium chloride concen- 
tration, even when adequate allowance is made for the probable experi- 
mental errors 

The interpretation tlieiefore indicates a virtually complete imperme- 
ability of the epithelium to these ions and more thoroughly justifies 
the conclusions of Cogan and Kinsey that “the corneal epithelium, for 
a biologic membrane, possesses a high degree of semipermeabihty with 
respect to sodium chlonde solutions ” 

W O Lundberg, Ph D , Austin, Minn 
Hormel Institute, University of Minnesota 

Albert L Anderson, Minneapolis 
Precision Contacts 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Eye-Bank for Sight Restoration, Inc — The board of directors of 
the Eye-Bank for Sight Restoration, Inc , announce that Dr Herbert 
M Katzm, of New York, has been put in charge of the laboratory 
for ophthalmic research and that three fellowships have been granted 
for the purpose of studies of corneal vascularization, corneal pathology, 
vitreous replacement and vitreous transplant 

Annual W. Thornwall Davis Postgraduate Course in Ophthal- 
mology — The seventh annual W Thornwall Davis Postgraduate 
Course m Ophthalmology will be held from Jan 27 to Feb 8, 1947, 
at the George Washington University School of Medicine, 1335 H Street, 
N W , Washington, D C 

During the first week there will be practical courses m ocular 
surgery, pathology and orthoptics During the second week lectures 
will be given by F Heed Adler, M D , J Mason Baird, M D , S 
Judd Beach, M D , Hermann Burian, M D , Ramon Castroviejo, M D , 
C Alvm Clapp, M D , F Bruce Fralick, M D , Deane B Judd, Ph D , 
Peter C Kronfeld, M D , W alter I Lillie, M D , Philip I Salvatori, 
M D , Harold G Scheie, M D , Edmund B Spaeth, M D , and Frederick 
W Stocker, M D 

For further information, apply to Ernest A W Sheppard, M D , 
professor of ophthalmology, executive officer, 1801 K Street, N W , 
District 4024, Washington, D C 

Establishment of the Francis I Proctor Laboratory for Ophthal- 
mologic Research. — A sum of over $500,000 from the estate of 
Dr Proctor has been given to the University of California by 
Mrs Proctor for the establishment of the Francis I Proctor Laboratory 
for ophthalmologic research To assure adequate permanent space for 
the laboratory in the new science building which is to be constructed m 
the near future, Mrs Berthold Guggenheim has guaranteed a sum 
of $65,000 toward the construction of this necessary space In the 
interim the laboratory is being housed m temporary quarters 
Dr Michael Hogan has been appointed director of the laboratory 

SOCIETY NEWS 

The Contact Lens Society. — The Contact Lens Society, purely 
scientific m object and organization, has been formed for the study 
of contact lens work m all its aspects Members may be medical or 
nonmedical The first scientific meeting will be held on Jan 20, 1947, 
at 5 30 p m , at the headquarters of the British Optical Association’ 
65 Brook Street, London, W 1 

The officers of the society are as follows president, Prof Ida Mann , 
vice presidents, Mr F A Williamson-Noble and Mr K Clifford Hall ’ 
joint secietanes, Mr A G Cross and Mr G H Giles, treasurer, Mr’ 
C H Keeler Other members of the council are Messrs J H Doggart, 
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G B Ebbage and F A Juler, Sn Stewart Duke-Elder, and Messrs 
F Dickinson, Ii B Mai ton G D McKellen and T Hamblm 

The secretaries of the society, Mi A G Ci oss and Mr G H Giles, 
will be glad to supply information and forms of application for member- 
ship on leceipt of a request addiessed to 65 Brook Street, London, W 1 

Washington, D C, Ophthalmological Society — The Washington, 
D C , Ophthalmological Society will hold a meeting on Monday, Feb 
3, 1947, at 8 p m in the auditonum of the Medical Society of the 
Distnct of Columbia, 171S M Street, N Dr Petei C Kronfeld, 
Chicago, will speak on “Selected Cases of Retinal Detachment,” and Dr 
F Bruce Frahck, Ann Aiboi, Mich , on “The Problem of Thyrotropic 
Exophthalmos ” 

Ophthalmological Society of Egypt — The annual meeting of the 
Ophthalmological Society of Egypt will take place at the Memorial 
Ophthalmic Laboiatory, Giza, Egypt, on Friday and Saturday, 
Match 14 and 15, 1947, at 9 am 

Appointment of Medical Director of National Society for Preven- 
tion of Blindness, Inc — The National Society for the Prevention of 
Blindness, Inc , announces the appointment of Dr Franklin M Foote 
as medical director Dr Foote has been district health officer of the 
Kips Bay— Yorkville Health District of the Department of Health of 
New York City and, before that, chief of the Division of Local Health 
Administration, Connecticut State Department of Health Pie is 
assistant professor of public health and preventive medicine at Cornell 
University Medical College 

Dr Foote is a native of Great Barrington, Mass , and received his 
degree of Doctor of Medicine from Yale University" During World 
War II he served as major in the Medical Corps of the United States 
Army and was principally" occupied m teaching preventive medicine 
at the Medical Field Service School, Carlisle Barracks, Pa , and at the 
Brook Aimy Medical Center, Fort Sam Houston, Texas 

Centennial Meeting of the New York Academy of Medicine, Sec- 
tion of Ophthalmology — The centennial meeting of the New York 
Academy" of Medicine, Section of Ophthalmology", will be held March 17, 
1947, Dr Brittain F Payne, 17 East Seventy-Second Street, chairman 

The subscnption dinnei (President’s Gallery"), at 6 15 p m, will 
be followed by a meeting of the executive session (Hosack Hall), at 
8 15 p m 

The papers of the evening are as follows “Past and Future Progress 
m American Ophthalmology,” Dr Derrick Vail (by invitation), 
Chicago, “History of Ophthalmology in Canada,” Dr John A Mac- 
Millan (by invitation), Montreal, Canada, “History" of the American 
Boaid of Ophthalmology,” Dr S Judd Beach (by invitation), Portland, 
Maine, “New York’s Contribution m the Development of Ophthal- 
mology" in This Country",” Dr Bernard Samuels, New York 

Correspondence may" be addressed to the secretary, Dr Milton L 
Bei lmer, 57 West Fifty-Seventh Street, New" York 

Ophthalmological Society of the United Kingdom — The annual 
congress of the Ophthalmological Society of the United Kingdom will 
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be held m Glasgow, Scotland, on March 2/ , 28 and 29, 1947 The 
president, Dr A J Ballantyne, will give an addiess entitled “De 
Senectute ” 

The subject foi discussion will be “Rhmology m Relation to 
Ophthalmology,” which will be opened by Dr John Mai shall (ophthal- 
mic surgeon), Mr Gilbert H Howells (otorhinolaryngologic surgeon), 
and Di R McWhirter (radiologist) 

On Friday afternoon there will be a clinical meeting at the Glasgow 
Eye Infirmary 

On Saturday afternoon visits have been arranged to the Corporation 
of Glasgow Art Galleries, Kelvmgrove, under the guidance of the 
director, Dr T J Honeyman, and to the Hunterian Museum of the 
University of Glasgow, by invitation of the University Court 

The annual dinner of the society will be held on Thursday, March 27 

Honorary Secretaries are J H Doggart, 49 Wimpole Street, 
London, W (council business) , E F King, 79 Harley Street, 
London, W (congress business) 

UNIVERSITY NEWS 

Graduate Training m Ophthalmology at the University of Toronto. 
— The department of ophthalmology of the University of Toronto has 
undertaken postgraduate training during the past year This has been 
aided by a generous annual grant from Mr Percy Hermant in estab- 
lishing fellowships m ophthalmology The postgraduate training for 
the fellows is now three y^ears, of which the first is m the basic sciences 
of ophthalmology and the final two years are m clinical internships in 
one of the Toronto hospitals Dr J R Gaby, of Toronto, and 
Dr A W Mahood, of Vancouver, British Columbia, Canada, have 
been appointed fellows for the current year In addition to the fellow^- 
ships, there are a number of clinical internships m ophthalmology of 
two years’ duration 

The graduate instruction in ophthalmology m the hospitals in 
Toronto has been coordinated under the direction of the university 
Didactic lectures are presented weekly to the interns by the members 
of the teaching staff m ophthalmology from October until May 
On Saturday mornings w^ard rounds are made at the Toronto General 
Hospital and are attended by the interns m ophthalmology from the 
various hospitals 

The interns are rotated through the department of ophthalmology 
of the Hospital for Sick Children in order that they may become familiar 
with the medical and surgical procedures of children’s ophthalmology 
The senior interns are given instruction m the preparation of scien- 
tific papers and their presentation, and each presents a paper at the 
Toronto Academy of Medicine, Section of Ophthalmology 

There have been a number of changes m the teaching staff of the 
department of ophthalmology of the university Dr Walter W Wright 
has retired as professor of ophthalmology m the university and head 
of the department m the Toronto General Hospital and has been 
appointed professor emeritus He has been succeeded by Dr A J Elliot 
Dr A E MacDonald and Dr A Lloyd Morgan have been made 
assistant professors of ophthalmology, and the teaching staff of the 
department in the university has been increased by the appointments of 
Dr J S Crawford Di C E McCulloch. Dr f C Hill and Dr M E 
Albertson 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Biochemistry 

Distribution or Vitamin C in the Lens PI E Henkes, Ophthal- 
mologica 108: 11, 1944 

Cylinders were cut from the lenses of a large number of species of 
animals, and the ascorbic acid content of the various layers was deter- 
mined by the microtitration method of Glide and Biskind (/ Biol 
Client 110. 1, [June] 1935) The highest values were found in the 
subcapsular coitex, and the nucleus had the least The decrease in 
ascorbic acid content from capsule to nucleus differed in different species 
of animals The nucleus of cataractous lenses had a very low ascorbic 
acid content Guinea pigs with scurvy lost ascorbic acid in the cortex 
first, but tins was quickly regained with appropriate feeding 

F H Adler 

Conjunctiva 

Hemorrhage From the Conjunctiva Notes on a Case of Capil- 
lary Angioma J P White, Brit J Ophth 29 635 (Dec ) 
1945 

A married woman aged 40, appaiently healthy, had had bloody 
tears from the right eye on two occasions The bleeding was arrested 
by tightly applying a handkerchief to her eyelids The attacks were 
unrelated to menstruation 

On eversion of the upper lid, a small reddish growth, about 3 by 
2 mm , was noted on the palpebral conjunctiva near the superior margin 
of the tarsus The biomicroscope showed that it was highly vascular 
The growth, together with a piece of the tarsus, was excised In the 
tarsal region the epithelium was flat and thin In the area of the fornix 
the conjunctiva was laid in many folds and the epithelium was full of 
goblet cells One fold m particular contained many thm-walled vessels 
The reticulum was filled with lymphocytes 

It would appear, therefore, that the capillary angioma was the source 
of the hemorrhage 

The article is illustrated W Zentmayer 

Congenital Anomalies 

Operation for Congenital Coloboma or the Upper Lid 
R Gauffre, Arch d'opht 5 342, 1945 

Congenital coloboma of the upper lid presents an immediate indica- 
tion for operation, especially in order to protect the cornea The 
author describes the procedure which he used in the case of a child 
aged 4 years and in a second case, that of a child of 6 months A draw- 
ing illustrating the procedure accompanies the article He produces 
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akinesia m order to prevent voluntary closure o£ the lids, and this 
akinesia lasts ten days He also uses a serum, which helps to avoid 
edema These two procedures, he thinks, are contributory to the good 
results obtained S B Marlow 

Cornea and Sclera 

Superfical Pigmentation of the Cornea R R Blondis, Am. 

J Ophth 29:316 (March) 1946 

Blondis reports 8 cases of pigmentation of the cornea He states 
that the condition is not rare and believes it to be due to melanin which 
invades the cornea from the conjunctiva by way of the lymph spaces 
Conclusive evidence of the character of the pigment is not yet available 

W S Reese 

Transplantation of Cornea O I Shershevskaya, Am Rev. 

Soviet Med 2 : 525 (Aug ) 1945 

Shershevskaya states that of the 435 keratoplasties performed in 
Filatov’s clinic between 1922 and 1938 success was obtained in 24 1 per 
cent with the use of corneas from living donors Filatov and his school 
developed the use of preserved cadaver corneas In the Odessa clinic 
264 transplantations were done m which this method was used The 
successful results m this series amounted to 67 per cent Filatov 
perfected the technic of the operation, suggested a series of new methods, 
constructed instruments which made the operation simpler and easier 
and widely popularized keratoplasty His results have aroused the 
attention of ophthalmologists Corneal transplantation is being per- 
formed m many hospitals throughout the Soviet Union 

JAMA (W Zentmayer ) 

A Rare Form of Keratitis of Probable Streptococcic Origin 
P Mata Lopez, Arch Soc oftal hispano-am 4: 252 (April) 1945 

In his many years of practice, the author has seen 3 cases which 
he has classified m the category designated by the title of this article 
The condition is characterized by coordinated lesions of the skm and 
cornea in a fashion that he has never seen described before The 
cutaneous lesion which initiated the condition m his 3 cases had been 
present for months before the onset It is an eczematous dermatitis, 
proved to be of streptococcic origin, located m the retroauricular fold 
and giving slight symptoms The corneal lesion then made its appear- 
ance, m the form of a superficial, infiltrated, ulcerative keratitis, 
unaccompanied with conjunctivitis due to any type of streptococcus 
The patients, children, were otherwise healthy and gave a negative 
reaction to tuberculin Streptococci could not be found in the corneal 
lesion, but the patients exhibited positive reactions to streptococcic 
allergens pj; F Carrasquillo 

General 

Infections of the Eyes A Sorsby, Brit M J 1 : 494 (April 7 ) 1945 

At a meeting of the Fever Group of the Society ot Medical Officers of 
Health, London, March 9, 1945, a discussion on the epidemiology and 
treatment of some ocular infections was opened by Sorsby 
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He said that a provisional analysis of 9,622 certificates of blindness in 
the L C C and Middlesex aieas had shown that 1,427 persons or 
IS per cent were blinded by infectious diseases In approximately three 
quarteis of this 15 per cent ophthalmia neonatorum and syphilis were the 
lesponsible factors, ophthalmia neonatoium being the cause of blindness 
m 265, congenital syphilis m 516 and acquired syphilis in 290 In the 
lemamder of the 15 pei cent the factors contributing to blindness were 
laigely tiachoma (134 persons) and the various specific feveis (103 
pei sons) The low incidence of infectious disease among the causes 
of blindness in England and Wales was in striking contrast to the condi- 
tions obtaining in countries like Egypt and in the Middle East generally, 
wheie over 80 per cent of all cases of blindness weie due to the acute 
ophthalmias and, to lesser degree, to trachoma At one time, however, 
infection was the major cause of blindness in England At the beginning 
of the last century smallpox was the laigest single factor, and toward 
the end of the century it was ophthalmia neonatoium Even as late as 
1922 ophthalmia neonatorum was the cause of blindness in some 30 
per cent of all children at schools for the blind , by 1942 the incidence had 
fallen to about 10 per cent This decline shifted the emphasis from 
infection to other factors — genetic anomalies m the young and degen- 
erative lesions in the elderly 

Though the incidence of blindness from ophthalmia neonatorum has 
fallen so markedly, there is no evidence that the disease itself has declined 
to any extent A clearer appreciation of the cause of ophthalmia 
neonatorum is needed, particularly as it has now been established that 
in only 20 to 25 per cent of cases is the disease of gonococcic origin 
In at least 10 per cent of cases it is due to virus infection, and the 
etiology of this and of other types needs cleaier recognition While 
congenital syphilis has also declined to a gratifying extent, other 
transmitted maternal infections are only now being lecognized, toxo- 
plasmic choroidoretinitis being an example The decline in the incidence 
of trachoma m childhood has only emphasized that theie is still a 
considerable residue of trachoma in the adult population, and these 
persons constitute a possible source of epidemic outbieaks 

The sulfonamide compounds and penicillin are of great help in the 
treatment and elimination of infectious disease of the eyes Ophthalmia 
neonatorum is now easily controlled by the oial administration of 
the sulfonamide diugs and the local application of penicillin The acute 
ophthalmias of tropical and subtropical countries also respond well to 
the sulfonamide drugs, while in the treatment of trachoma local applica- 
tion of the lattei had rendered the classic methods obsolete These new 
drugs are, however, likely to be effective only in the bacteiial infections 
of the outer eye Intraocular inflammation is rarely bacterial in origin, 
and such common conditions as iritis and choroiditis still need intensive 

stud y Arnold Knapp 

Experiences with Unbreakable Contact Lenses S von 
GYORrrLY, Ophthalmologica 108 44, 1944 

One hundred patients wearing contact lenses made of an unbreak- 
able artificial resin were observed over a period of five years In 60 per 
cent of the cases the lenses were entirely satisfactory, m 20 per cent 
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they could be worn for a reasonable period, and m a lemaming 20 per 
cent they could not be used The author finds it impossible to foretell 
the patient’s aptitude m the wearing of contact lenses and finds that 
' the greatest difficulties are fogging, photophobia and the appearance of 
bubbles m the fluid jr H Adler 


General Diseases 

Ocular Leprosy in Panama R D Harley, Am J Ophth 29:295 
(March) 1946 

Harley studied 150 cases of leprosy m Panama and found ocular 
involvement in 90 per cent, 13 per cent of the patients being totally 
blind and 41 per cent having their vision reduced to 20/200 or less 
The anterior segment is by far the more commonly involved Therapy 
is palliative, and the leper withstands surgical procedures on the eyes 
better than one would suspect y/- g Reese 

Observations on tile Effect of Riboflavin on tile Oral Lesion 
and Dysphagia, and of Riboflavin and Brewers’ Yeast on 
Dark Adaptation in a Case of So-Called Plummer-Vinson 
Syndrome H Pollak, Brit J Ophth 29:288 (June) 1945 

An abstract of the author’s summary follows 
In a male patient admitted with a complete Plummer- Vmson syn- 
drome (hypochromic anemia, due to iron deficiency) the angular 
stomatitis and dysphagia cleared up rapidly under treatment with ribo- 
flavin A half year later, when the patient’s blood picture was normal, 
severe impairment in dark adaptation was found The course of dark 
adaptation was followed by serial tests with the Crookes instrument 
over a period of eight months When the patient’s performance had 
remained stationary for two months without treatment, a slight, but 
significant, improvement was recorded during treatment with riboflavin 
After his dark adaptation had been allowed to fall back to the original 
level, the patient was treated with approximately 20 Gm of brewers’ 
yeast daily for four months, during this period his dark adaptation 
gradually returned to normal, as shown by repeated tests 

A review is given of clinical evidence suggesting the association of 
a deficiency in riboflavin and allied factors of the vitamin B complex 
with the “iron deficiency syndrome,” and the involvement of a 
“deficiency factor” m atrophic gastritis, which is considered an etiologic 
factor in the present case 

This hypothesis receives support from the present study, inasmuch 
as the impairment in dark adaptation together with the response to 
treatment with yeast may be taken as reflecting a disturbance m general 
metabolism, which appears reversible on administration of dietary factors 
of the vitamin B complex 

The observations recoided here and elsewhere suggest that dietary 
factors of the vitamin B complex may influence visual adaptation at low 
illumination under the experimental conditions herein described 

W Zentmayer 
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Some Ocular Complications of Scrub Typhus J Macaskill, 
Bnt J Ophth 29: 537 (Oct) 1945 

The causal organism m scrub typhus (tsutsugamushi fever) is the 
Rickettsia nipponica, which is believed to be transmitted to man by 
the larvae of a mite of the genus Trombicula There is an incubation 
period of about twelve days The site of entry may be marked by 
an eschar, and fever, severe toxemia, headache and prostration ensue 
Diffuse glandular enlargement and a maculopapular rash are common 
The mortality, rate varies in different regions, ranging from 10 to 15 
per cent The essential pathologic feature is a generalized vasculitis 
affecting the arterioles and smaller vessels This results in necrosis 
and destruction of the vessel walls, with extravasation of blood into 
surrounding tissues Congestion of the conjunctiva occurs invariably 
in the acute phase of the disease Subconjunctival hemorrhages (also 
seen m malaria), intense engorgement of the retinal veins, papilledema, 
retinal hemorrhages and bilateral optic nerve atrophy have all been 
met with 

A case is reported in which bilateral optic nerve atrophy occurred 
For six weeks vision was reduced to hand movements, later visual 
acuity was 6/9 in each eye, and there was great depression of the 
periphery of the field A toxic origin is considered as the probable 
cause of the optic nerve atrophy -yj Zentmayer 

Glaucoma 

Congenital Glaucoma Following Maternal Rubella DuP 
Guerry, Am J Ophth 29. 190 (Feb ) 1946 

Guerry refers to Gregg’s paper on congenital cataract following 
rubella and reports 2 cases of congenital glaucoma m which the mothers 
had rubella in early pregnancy -y y 5 Reese 

Tangential Displacement of the Iris in Chronic Glaucoma 

W J B Riddell, Brit J Ophth 30.74 (Feb) 1946 

Riddell calls attention to a condition present m the ins in certain 
cases of chronic glaucoma m which the normal radial arrangement 
of the iris stroma is replaced by a distribution running at a tangent 
to the pupillary margin The change may involve a considerable seg- 
ment or even the whole iris, and when it is well marked the pupil 
appears to have rotated around its own axis Of 35 patients with chronic 
glaucoma the appearance was present in 14 (5 men and 9 women) and 
absent in 21 (12 men and 9 women) It is almost certainly a stage 
m the atrophy of the iris which occurs m the advanced phase of chronic 
glaucoma of long standing, but it can be found in the early stages of 
the disease The author has observed the condition in a patient with 
megalocornea and cataract, but only when the pupil was dilated , and 
it appeared to be due to atrophy or rigidity m one small area at the 
pupillary margin 

The article is illustrated W Zentmayer 
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Injuries 

Steel Foreign Bodies in the Ciliary Body Received in War 

Injuries and Their Removal with Electromagnet N. 

Ivanov, Vestmk oftal 23:9, 1944 

In an evacuation hospital, 347 extractions of intraocular foreign 
bodies with the electromagnet were performed during the years 1941 
to 1943, the diascleral method being the one of choice In 8 per cent, 
or 28 cases, the extraction of the foreign body from the ciliary body 
with the magnet was successful, and in only 2 cases was it not suc- 
cessful The foreign bodies penetrated into the ciliary body through 
the cornea in 6 cases, through the limbus in 7 cases and through the 
sclera m 17 cases The average size of the foreign body was about 
3 mm , and they were mostly fragments of mines, grenades and bullets 
In 15 cases the extraction was done within a month, m the others, 
within two to three months, after the injury. 

Ivanov came to the following conclusions 

1 Hemophthalmos is frequently observed in injuries of the ciliary 
body with steel fragments 

2 Extraction of the foreign body should be done by the diascleral 
method after localization by the Comberg method and the electro- 
magnet test 

3 The incision of the sclera is made over the region of the ciliary 
body where the foreign body is located 

4 There is little inflammatory reaction of the eye, despite the recent 
extraction with the magnet and a fresh injury to the eye 

O Sitchevska 


Management of Increased Intraocular Pressure Following War 
Injuries First Communication. C Kalfa, Vestmk oftal 
23:25, 1944 


It is considered that the change m the vascular-nervous apparatus 
of the eye is the cause of increased tension after ocular injuries In his 
previous work, Kalfa established the fact that there is increased tension 
after injury because of disturbance m the reflex which regulates the 
intraocular tension At first- active hyperemia, and then passive 
hyperemia arises because of the irritation of the autonomic apparatus 
of the eye which regulates the intraocular tension If the autonomic 
system of the eye is eliminated by the local use of cocaine, there is 
no reactive hypertony On this basis, in cases of contusion or injuries 
of the eye Kalfa applied a 3 per cent cocaine ointment or gave retro- 
bulbar injections of procaine and epinephrine This prophylactic ther- 
apy, he believes, frequently stopped or prevented the threatening 
symptoms of glaucoma complicating serious injuries of the eye Case 
reports illustrate the author’s point of view q g 


Lens 

A Method for the Extraction of Dislocated Lenses from the 
Vitreous G Bonaccolto, Am J Ophth 28: 1335 (Dec ) 1945. 

Bonaccolto briefly discusses dislocation of the lens and suggests an 
operation which utilizes a conjunctival flap, sutures and peripheral 
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mdectomy The incision is made with a keratome and enlarged with 
scissois, and the lens is removed with a loop He reports 7 cases 

W S Reese 

Rubella Cataract Congenital Cataract and Other Defects 
Following German Measles During Pregnancy or Mother 
A F M deRoettii and P B Greene, Northwest Med 44 222 
(June) 1945 

DeRoetth and Greene leport 2 cases of congenital cataract in infants 
In addition, one of the babies had microcephaly and microphthalmos, 
and the other had a congenital heart lesion The authors think that 
the cataracts should be extracted The Australian committee pointed 
out that avian and mammalian embryonic tissues are more susceptible 
to infection than the adult tissues This is the basis of Goodpasture’s 
virus culture technic The human embijo possibly possesses the same 
susceptibility to infection The virus of rubella may pass the chorionic 
villi more readily than bacteria befoie a placental barrier has been 
developed The Australian committee made the following suggestions 
Expose all young girls to lubella, try to isolate the virus and prepare 
a vaccine against the disease, study the effect of convalescent serum, 
to be used on the pregnant mother in case she did not have rubella before 
The question arises whether therapeutic abortion is indicated if the 
disease is contracted in the first three months of pregnancy 

JAMA (W Zentmayer ) 

Metabolism or the Crystalline Lens M Rios Sasiain, Arch 
Soc oftal hispano-am 4 ‘ 273 (April) 1945 

After discussing thoroughly the metabolism of the lens, Sasiain 
reaches the following conclusions 

The metabolism of the crystalline lens is pei formed through elec- 
tronic changes in the presence of full anoxybiosis The presence of 
catalytic enzymes and oxyreducmg systems are indispensable for the 
lenticular metabolism Transparency and the act of accommodation 
are the two factors for which the metabolism of the lens is important 
The reducing power of the lens must reach a certain level, which must 
be kept constant in order that transparency and accommodation be 
present When, owing to various causes, the metabolic harmony of 
the integrating elements of the crystalline lens is lost, there is precipi- 
tation of these elements, and opacification of the lens results 

H F Carrasquillo 
Methods of Examination 

Repeatability of Keratometric Readings R E Bannon and 
R Walsh, Am J Ophth 29 76 (Jan ) 1946 

Bannon and Walsh conclude that this study of the repeatability of 
keratometric readings on 100 eyes indicates that the keratometer is 
a reliable instrument and that the impoitance of the interpretation of 
individual examiners is negligible w c T?p rS E 
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Stereoscopic Ophthalmoscopy with Focal Illumination J 
Malbran, Arch de oftal de Buenos Aires 19:455 (Nov ) 1944 

The author gives a brief historical review of all the methods of 
ophthalmoscopy and deals fully with the new method devised by Gold- 
mann In this method observation of the eyeground is made with 
the slit lamp of Haag and Streit and pi isms which reduce to 5 degrees 
the angle formed by the luminous rays and the axis of the corneal 
microscope It is also necessary to employ a contact lens which in 
certain respects differs from that devised by Koeppe The advantages 
of the method are mentioned H F Carrasquillo 


Neurology 

Unilateral Lacrimation Associated with Chewing Report of a 
Case I B Bender, Am J Orthodontics 31: 692 (Nov) 1945 

Bender reports a case in which stimulation of the area of the 
anterior palatine pad produced only congestion, lacmnation and pain 
The effects were best produced by rubbing with a finger or by pressure 
of a denture during mastication While the symptoms could be produced 
by reading small print and by blowing the nose, the dental factor was 
the moie important The pad area was definitely localized as the 
trigger point by the fact that unilateral biting and movements of the 
muscles of mastication did not reproduce the syndrome When there 
is independent biting either on the right or on the left side, there is no 
compression or rubbing on the pad area With normal chewing the 
force of mastication produces a pressure because of the closeness of 
adaptation of the dentures on the yielding mucosal tissues The present 
case diffeis from those reported in the literature m that congestion and 
pain -were associated with lacrimation Whether this can be attributed 
to stimulation of both the autonomic and the sensory system is difficult 

t0 sa y JAMA (W Zentmayer ) 


Denial of Blindness by Patients with Cerebral Disease F D 
Redlich and J F Dorsey, Arch Neurol & Psychiat 53:407 
(June) 1945 

Redlich and Dorsey observed 6 instances of denial of blindness over 
a penod of eighteen months m a 600 bed hospital Most examiners 
are reluctant to make any attempt to stress forcibly to the patient such 
a severe defect as blindness All the patients who present such a 
syndrome are deteriorated and have disturbances of retention and orien- 
tation, hallucinations and delusions The syndrome of denial of their 
own blindness m the authors’ series was caused by a diabetic retinopathy 
in 1 patient, by atrophy of the optic nerve in another patient and by 
bilateral hemianopsia due to tumor or to vascular lesions m 4 patients 
All these patients had diffuse cerebral lesions All showed intellectual 
deterioration disorientation, severe impanment of recent memory and 
retention, and confabulation The existence of bilateral focal lesions 
of the visual radiations or of the occipital visual areas leading to bilateral 
hemianopsia seems to play an important part m the pathogenesis of 
the syndrome The interruptions of reverberating circuits between the 
thalamus and the sensory cortex constitute the most prominent etio- 

J A M A (W Zentmayer) 


logic factor 
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Indirect Injury or the Optic Chiasma A Case Report EB C 
Hughes, Brit J Ophth 29*629 (Dec) 1945 

A man aged 45 sustained a severe craniocerebral injury by striking 
the front of the head against a windshield Examination one month 
later revealed no scalp wound, but there was severe bruising of both 
orbits and the frontal region Roentgenograms showed a horizontal 
fissured fractuie running above the frontal sinuses On the right side 
this extended just over the midlme and then ran vertically downward 
into the right frontal sinus , on the left side it ran as far laterally as the 
outer margin of the orbit and then extended veitically downward onto 
the roof of the orbit There were complete bilateral anosmia, complete 
paralysis on the right side of the face with loss of taste and mild hemi- 
paresis with increases of tone and of the tendon reflexes 

Both optic disks were abnormally pale, but the retinal vascular tree 
was normal Visual acuity was 6/9 in each eye The visual fields showed 
complete loss of the temporal field with involvement of fixation The 
nasal fields were normal Surgical exploration showed that the right 
optic nerve from the optic canal to its junction with the chiasm was 
normal The left side of the chiasm and the left optic nerve were par- 
tially obscured by recent, grayish yellow, filmy adhesions , these were 
easily brushed away The left optic nerve appeared normal No gross 
injury of the chiasm could be seen Four months later no changes had 
taken place m the optic nerves or the visual fields 

Hughes accepts the theory put forward by Traquan, Dott and 
Russell that the lesion is due to damage of the small vessels of the 
chiasm, most probably from a stretch injury 

The article is illustrated yn Zentmayer 


Operations 

Dacryo-Cysto-Rhinostomy T K Lyle, A G Gross, J F Simpson 
and G A Fraser, Brit J Ophth 30: 102 (Feb ) 1946 

A description is given of a technic employed in dacryocystorhinos- 
tomy The records of 56 cases in which the operation was performed 
are reproduced The cases are analyzed to show the satisfactory results 
obtained with this procedure, even in cases in which previous surgical 
intervention has been carried out The technic of the operation is 
shown by a number of adequate illustrations yy Zentmayer 

Use of Cautery in Plastic Operation on the Eyelids D Simp- 
son Bristol, Brit M J 2:424 (Sept 29) 1945 

The author used the electric cautery alone or in combination with 
the scalpel, though the major part of the work was done with the 
cautery The conditions dealt with were ectropion, entropion, symbleph- 
aron, disticlnasis and ptosis The aim was to produce enough con- 
tracture by scarring of the underlying tissue to correct the deformity 
of the lids The ordinary Weiss cautery was used, and the size of the 
point varied from 5 mm to 1 cm in length and 2 to 0 5 mm m width at 
the base 
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After anesthesia, entropion and ectropion were treated by introducing 
the red-hot point through the skm, or through the mucous membrane, 
down to the tarsal plate five or six times along the whole length of 
the lid The point is held m each puncture about three seconds If the 
condition is old and fanly prominent, it is necessary to excise a longi- 
tudinal strip of conjunctiva, of about one-third the width of the 
exposed conjunctiva The treatment has to be thorough as an overeffect 
is not likely to follow 

Treatment of ectropion of the upper lid should be particularly 
thorough The middle third of the conjunctiva is resected along the 
whole length of the lid, and then the red-hot point is plunged deep 
into the connective tissue, to and beyond the tarsal plate, at a number 
of places 

Symblepharon is a difficult condition The author has attempted to 
disengage adhesions when the cornea was invaded The cautery is 
applied to divide the adhesions at the most suitable spot, the point being 
carried down to the sclera Each adhesion is treated m this way 
The adhesions seldom reunite 

In treatment of distichiasis the point of the cautery is pushed down 
each hair follicle in turn and retained for two seconds The lashes do 
not grow again, and no damage is done to the lid margins 

In cases of congenital ptosis m children the author has attempted 
to cause the levator muscle to form fresh adhesions to the tarsal plate 
A row of six punctures is made just above the tarsal plate, and then 
each puncture is entered again, the point being passed upward and 
in the subcutaneous tissues as far as possible The point should be 
1 5 cm long 

The author believes that this is a very useful procedure and that its 
simplicity is not generally recognized In his own practice the results 
have been superior to those obtained with scalpel and stitch 

Arnold Knapp 

Orbit, Eyeball and Accessory Sinuses 

Observation on So-called Thyrotropic Exophthalmos H 
Zondek and A Ticho, Brit M J 1: 836 (June 16) 1945 

Another form of exophthalmos than the one usually appearing with 
exophthalmic goiter has recently been described as attributable to the 
thyrotropic factor of the anterior lobe of the pituitary gland This 
form goes under the name of thyrotropic exophthalmos 

In thyrotoxic exophthalmos the following factors are considered 
important from the etiologic point of view (1) contraction of Muller’s 
palpebral muscles, owing to increased sympathetic stimulation , 

(2) adynamia of the rectus muscles, which normally retract the eyeball; 

(3) occurrence of anatomic changes, which are generally not well 
marked The extrabulbar muscles are of normal shape and consistency, 
though m some cases general wasting of the muscle fibers is present 

In thyrotropic exophthalmos the proptosis is more important m the 
development of the exophthalmos than is the widening of the palpebral 
fissure The most important cause of the proptosis seems to be a 
muscular disorder, such as (1) diffuse extensive fibrosis, (2) edema, 
(3) abundant round cell infiltration or (4) a special type of degeneration 
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resulting in fibrosis or absoiption of muscle fibeis (Mulvany) In 
thyrotropic exophthalmos the pioptosis is geneially greater than in 
the thyrotoxic form and conesponds more closely to the malign form 
of the thyrotoxic variety 

If the mechanical theory for the pioduction of the exophthalmos 
does not hold true in all cases, its coincidence with diabetes insipidus, 
a s>mptom which is more or less characteristic of this disease, would 
indicate involvement of the pituitaiy gland or the diencephalic nuclei 

The authois report on the examination in 3 cases of excessive 
exophthalmos which are lecorded as instances of thyrotropic exoph- 
thalmos The ophthalmic manifestations were particularly severe in all 
these cases In 2 cases pronounced decalcification of the bones of the 
skull and enlargement of the sella turcica w ere present , this sign points 
to involvement of the pituitary-diencephalic region In both cases 
dextrose tolerance curves of diabetic type were obtained The abnor- 
mally high cholesterol level m the blood in 2 cases argues against 
hyperthyroidism In all 3 cases the disease responded fai orably to duodo- 
tyrosine In 1 case (postoperative exacerbation of the exophthalmos) 
administration of diiodotyrosine, in combination with irradiation of 
the pituitary body on two occasions, resulted in considerable improve- 
ment of the eyes (regresson of proptosis and disappearance of chemosis 
and epiphora) and thus rendeied surgical intervention unnecessary 
In view of the fact that the part played by the thyrotropic hormone in 
the production of this type of exophthalmos is doubtful, whereas the 
role of the pituitary-diencephalic system seems to be highly probable, 
the authors suggest the looser definition of “pituitary-diencephalic 
exophthalmos " Arnold Knapp 

Parasites 

Ocular Gnathostomiasis K Sen, Brit J Ophth 29 618 (Dec ) 
1945 

The gnathostoma was first recovered from the stomach nodule of 
a tiger by Owen, since then, it has been recovered from the stomach 
nodules of domestic cats, wild cats, leopards and dogs and from esophag- 
eal nodules in weasels m the Malay States, China, India and Japan 
The first case of human infection was reported by Levinson in 1890 
The present case is probably the first reported instance of this worm 
in a human eye 

A case of gnathostoma m the anterior chamber of the eye of a Hindu 
Brahmin aged 26 is described The onset w r as with a dull, aching pain 
on the left side of the nose, which extended to the left frontal and 
temporal regions, followed by swelling of the face, extending from 
the angle of the mouth to the roots of the hair These symptoms were 
followed by orbital cellulitis and vitreous and retinal hemorrhages 
There occurred two attacks of iritis with the development of gray 
nodules on the ins, which completely disappeared, leaving gray depres- 
sions on the iris Later, two more attacks of iritis occurred, with the 
formation of a single pigmented nodule on the iris in each attack The 
nodule completely disappeared, leaving no mark after the first attack 
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In the second attack, which was more severe, the pigmented nodule 
was seen to be the worm The worm was removed at operation, and 
the eye made an uneventful recovery, though optic nerve atrophy 
developed 

It was not clear how the worm came to the side of the nose from 
the stomach without causing any signs or symptoms The probable 
area of its entry into the eyeball from the orbit could be seen as a scar 
just below the macula 

The article is illustrated W Zentmayer 


Trachoma 

Etiology of Trachoma P de Goes, Rev med brasil 18:61, 1945 

The author reviews the literature on the etiology of trachoma 
He discusses the nosonomic concept of the disease and expresses the 
belief that it is a specific disease The part played by constitution 
and other intrinsic causes which greatly influence the appearance and 
evolution of the disease aie discussed Various agents are considered 
as causative factors in the disease Noguchi’s work is studied in detail, 
the author believing that Noguchi’s granulosis represents an incubated 
germ of the disease He believes that the rickettsias described by 
Busacca represent elementary corpuscles of the virus of the disease 
As to the Halberstaedter-Prowazek corpuscles, the author believes that 
they represent a special stage of the virus The virus causation is dis- 
cussed, this theory being, m the author’s opinion, the most probable 

M E Alvaro 


Toxic Amblyopia 

Quinine Amblyopia with Spontaneous Detachment J L Hart, 
Brit J Ophth 29:375 (July) 1945 

After the administration of quinine for a febrile condition the patient 
was delirious, with hallucinations, and claimed to be totally blind The 
pupils were semidilated but reacted both directly and consensually 
The eyes blinked when the hand was moved before the face Care was 
taken to avoid an air-produced coineal reflex In the right eye all 
but the temporal half of the disk was blurred The vessels were scarcely 
visible at a distance from the disk In the left eye the disk was pale 
Eleven days after the onset the retina of the left eye was seen to be 
detached above the nerve head On the twenty-first day vision m 
the right eye was limited to counting fingers at 2 meters and m the 
left eye to mere ability to count fingers The patient received between 
60 and 90 grains (0 39 to 0 585 Gm ) of quinine w 7 



Book Reviews 


Augenarztliche Emgriffe Fifth edition By Professor J Meller and 
Dr J Bock, with additions by K Kofier and A Pillat Pp 460, 
with 267 lllustiations Vienna Julius Springer, 1946 

The fourth edition of this much enlarged and revised textbook appeared 
m 1938 and was reviewed in these Archives (21:561 [May] 1939) 
That edition was so popular that a new one soon became necessary and 
was ready in October 1944, but the ternble and tragic days which the war 
has brought to Austria, and particularly to Vienna, postponed its publica- 
tion to this year The excellent qualities of the fourth edition are just as 
outstanding in the fifth The operations described are, with a few excep- 
tions, those which have stood the test of time at the First Ophthalmic 
Clinic of the Allgemeines Krankenhaus in Vienna 

The young ophthalmic surgeon will not find the description of the 
fundamental principles m ophthalmic surgery so thoioughly treated 
and so well explained in any other book In many cases only one 
method of operating is selected, as Meller says it is not the method 
itself but the experience with it which is the determining factor in 
success When one method is not sufficient for all types of cases, such 
as those of glaucoma, a number of operations are described The 
chapter on muscle surgery does not include the methods which are in 
general practice m this country Corneal transplantation is not 
described and is apparently not piacticed in the Vienna clinic In the 
chapter on retinal detachment two additions are noted The first is 
the return to Gonin’s original method with the thermocautery when 
there is a vitreous pull from the radially placed operculum and when 
attempts with the high frequency current have failed to close a retinal 
hole The second addition is the operation for shortening of the 
eyeball by scleral resection according to the method now practiced by 
Lindner This method is suited for despeiate cases of detachment in 
which no tear can be found, and especially m aphakic eyes or when other 
procedures have failed A number of operations for glaucoma are 
described, but it is not clear which one the authors think the best in 
certain circumstances The discussion of the mtracapsular method 
of cataract extraction has been revised and has received a much more 
complete treatment at the hands of the co-editor, J Bock, and the 
various steps and the difficulties of the opeiation are fully outlined 
At the same time, the book teaches that the beginner m ophthalmic 
surgery should first master the difficulties of the extracapsular technic 
and the mtracapsular method should be selected for the cases m which 
this operation is superior 

Professor Meller closes Ins foreword with a dedication of farewell 
Even if he withdraws from the active editorship of this book, future 
editions will carry his method of exposition of the principles of ophthal- 
mic surgery and be of lasting value to every young ophthalmologist 
An English translation, which is on the way, will be eagerly welcomed 
by many new readers Arnold Knapp 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association tor Prevention or Blindness 

President Dr P Bailhart, 66 Boulevard Saint-Michel, Paris, 6°, France 
Secretary- General Prof M Van Duyse, Umversite de Gand, Gand, Prov Ost- 
flandern, Belgium 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Pans, 6°, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , London, England 

Pan-American Association or Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St , New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time Feb 22-28, 1948 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachanah, Flitcham, Marshall’s Rd , Madras 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd Shanghai 

Chinese Ophthalmological Society of Peiping 

President Dr H T Pi, Peiping Union Medical College, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, Peiping 

Place Peiping Union Medical College, Peiping Time Last Friday of each month 

* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date 
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Faculty or Ophthalmologists 

President Brig Sir Stcvvait Duke-Elder, 63 Harley St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German OrnTiiAi moi ogical Society v 

President Prof W Lohlem, Berlin 
Secietary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 
President Prof I Iinre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eje Hospital, Mariautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 New hall St, Birmingham 3, England 
Place Birmingham and Midland Eje Hospital 

North or England Ophthalmologicai Society 

President Mr E F Wilson, 24 Upper Northgate St, Chester 
Secretary Mr William M Muirhead, 70 Upper Hanover St, Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ophthalmological Society of Austkali \ 

President Dr J Rmgland Anderson, Astor House, 108 Collins St, Melbourne, 
V ictoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sydney 
Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehlcr St , Cairo 

All correspondence should be addressed to the secretary, Dr Mohammed Khalil 

Ophthalmological Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F , Mexico 
Secretary Dr Jorge Mejran, Mexico, D F, Mexico 

Ophthalmological Societv or South Africa 

President Dr A W Sichel, National Mutual Bldg, Church Square, Cape Towm 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 Parliament St, Cape Town 

Ophthalmological Society of the United Kingdom 

President Dr A J Ballantyne, 11 Sandyford PI, Glasgow C 3, Scotland 
Secretary Mr J H Doggart, 49 Wimpole St , London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 



DIRECTORY 


109 


OxrORD Ophthalmological Congress 

Master Mr F A Williamson-Noble, 27 Hailey St, London, W 1, England 
Secretary-Treasurei Di F A Anderson, 12 St John’s Hill, Slnewsbury, England 
Place Oxford Time July 3-5, 1947 

Palestine Ophthalmological Socilty 

President Dr Arieh Feigenbaum, Abyssinian St 15, Jeiusalem 
Secretary Di E Sinai, Tel Aviv 

Philippine Ophthalmological and Otolarv ngological Society 

President Dr Antonio S Fernando, Philippine General Hospital, Manila 
Secretary-Treasurer Di Jose N Cruz, Philippine Geneial Hospital, Manila 

Polish Opiitiiai mological Socittv 

President Dr W Kapuscinski, 2 Waly Batoiego, Poznan 
Secretary Dr J Sobanski, Lmdley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Puerto Rico Medical Association, Section or Ophthalmology 

and Otolarv ngology 

President Dr Jose T Pico, Avemda Ponce de Leon 15, San Juan 10 
Secretary Dr Ricardo F Fernandez, Avemda Ponce de Leon 15, San Juan 10 

Revista Brvsileira de Optai mologia 

President Dr Caldas Britto, Largo de Carioca 5-6° andar, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time Third Friday of every month fiom April 
to December 

Royal Society of Medicine, Section or Ophtiialmologv 

President Col F A Juler, 96 Harley St, London, W 1, England 
Secretary Dr Harold Ridley, 60 Queen Anne St , London, W 1, England 

Sao Paulo Society or Ophthalmologv 

President Dr Armando Gallo, Rua Benjamin Constant, 67, 9° Andar Sao Paulo, 
Brazil 

Secretary Dr F Amedee Feret Filho, Rua Marconi, 48, 4° Andar, Sao Paulo 
Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, m rotation 

Sociedad Argentina de Oftalmologia 
Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscorma, Santa Fe 1171, Buenos Aires 

Sociedad Cubana de Oftalmologia 

President Prof Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba 
Secretary Dr Oscar F Horstmann, Calle 5ta #702, Vedado, Habana, Cuba 
Time Second Tuesday of every month 

Sociedad Oftalmologia del Litoral, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigaray, Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturday of every month, April to November All 
correspondence should be addressed to the President 
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SoCIKDADr 1)1 OlTAIMOIOGIA DLL NORTL 
President Di Alberto Cardenas 

Secietary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

SoCIIDADI 1)1 OlTAIMOIOGIA I)r MlNAS Gl RATS 

Piesident Prof Hilton Rocha, Rua Rio dc Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary' Dr Ennio Coscarclli, Rua Aimorcs 1697, Bello Horizonte, Minas Geiaes. 
Brazil 

SoCII DADI I)L OrTAIMOIOGIA I OtORINOI ARIXGOI OGIA DO 

Rio Gramil no Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera Cru/, Apartamento 134, 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Vogcs Alves, Cai\a Postal 928, Porto Alegre, Rio Grande 
do Sul 

Socicdadi in Ofiaimoiogiy i Oto-Riiino-Lary ngoi ogia do Bahia 

President Dr Theonilo Amorim, Bari a Avemda, Bahia, Brazil 

Secretary Dr Adroaldo dc AJencar, Brazil 

All correspondence should be addressed to the President 

Sociita OlTAI MOI OFICA Itaiiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, Unnersity of 
Rome, Rome 

Secretar\ Prof Dott Epiniaco Leonardi, Via del Giamcolo, 1, Rome 

Socilti Fraxqaisl d’Oi'iitai moiocii 
Secretary Di Rene Onfray, 6 Ascnue dc la Motte Picquet, Paris, 7 l 

Socilty or Swfdisii Opiitiiai mologists 
Secretary Di K O Granstrom, Sodermalmstorg 4, Stockholm, So 

Tfl Avi\ Ophthalmological Society 

President Dr D Arieh-Friedman, 96 Allenby St , Tel Aviv, Palestine 
Secretary Di Sadger Max, 9 Bialik St, Tel Aviv, Palestine 

NATIONAL 

Amfrican Medical Association, Scifntific Assfmbiy, Stction 
on Ophthalmology 

Chairman Dr Derrick Vail, 55 E Washington St , Chicago 
Secretary Dr R J Masters, 23 E Ohio St , Indianapolis 
Place Atlantic City Time June 9-13, 1947 

American Acadlmy of Ophthalmology and Otolaryngology, 

Sfction on Ophtiiai mology 

President Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
President-Elect Dr C H McCaskey, 20 N Meridian St , Indianapolis, Ind 
Executive Secretary-Treasurer Dr William L Benedict, 100—1 st Awe. Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 12-17, 1947 

American Ophthalmological Society 

President Dr John W Burke, 1740 M St N W , Washington, D C 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St, Watertown, N Y 



D1REC10RY 


111 


Association tor Research in Opiitiialmologv , Inc 

Chau man Dr Derrick Vail, 55 E Washington St, Chicago 
Secretary-Treasurer Dr Brittain F Payne, 17 E 72d St, New York 
Assistant Secretary-Tieasurer Dr Hunter Romame, 35 E 70th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St, Toronto 5 
Secretary-T reasurei Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Sociltv 

Piesident Dr J A MacMillan, 1410 Stanley St, Montreal 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sheibrooke St W, 
Montreal 

National Societv for the Prevention of Biindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 

Secretary Miss Regina E Schneider, 1790 Broadway, New York 

Executive Director Airs Eleanor Brown Alerrill, 1790 Broadway, New York 

t 

SECTIONAL 

Academy of Medicine of Northern New Jerslv, Section on 
Eve, Ear, Nose and Throat 

President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St, Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Societv of Ophtiialmoi ogv and Otolarv ncology 

President Dr Walter Stevenson, 510 Maine St , Quincy, 111 
Secretary-Treasurer Dr William F Hubble, 866 Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otoi aryngology 

President Dr P G Spelbrmg, 131 S Barstow St , Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave , Alarshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinkerton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 

New England Ophthalmological Society 

President Dr Howard F Hill, 177 Mam St, Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St, Boston 16 
Place Alassachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 
President Dr Julius A Weber, 640 Stimson Bldg, Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August 
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Rock Rivtr Vallfv Evl, Ear, Nose and Tiiroat Sociftv 
President Dr J Sheldon Clark, Sterling, 111 

Secretary-Treasurer Dr Elairy R Warner, 321 W State St, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusive 

Saginaw Vallev Acvdimv or Opiitiiai moi ogv and Otoi arvngologv 

President Dr George Tiedke, 120 N Michigan Ave, Saginaw, Mich 
Secretary -Treasurer Dr James Curts, 330 S Washington Ave, Saginaw, Mich 
Place Saginaw oi Bay City, Mich Time Second Tuesday of each month, except 
July , August and September 

Siol \ Valitv Evi vnd Ear Acadlmv 

President Di J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretarv -Treasurer Dr J E Dvorak, 408 Davidson Bldg, Sioux Citv, Iowa 

SOUTHERN MfDICAI ASSOCIATION, Si CTION ON’ OPHTII VLMOI OGV 
AND OtOF AKV NGOLOGV 

Chairman Dr Savage Zerfdss, 165-8th Ave N, Nashville 3, Tenn 
Secretary Dr Alston Callahan, 908 S 20th St, Birmingham 5, Ala 

Sooth western Academv oi Evr, Ear, Nose and Tiirovt 

President Dr H L Brehmer, 221 W Central Ave , Albuquerque, N Mex 
Secretary Dr A E Crutlurds, 1011 Professional Bldg, Phoenix, Ariz 

Southwlstfrn’ Michigan Triologicai Societv 

President Dr W 111 Dodge, 710 First National Bank Bldg, Battle Creek 
Secretary-Treasurer D Kenneth Lowe, 25 W Michigan Ave, Battle Creek- 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsvivania Evi, Ear, Nosr and Throvt Societv 
President Dr J V Foster, State College 

Secretary-Treasurer Dr J McClure Tyson, Deposit National Bank Bldg, Dubois 

STATE 

Arkansas State Medical Societv, Evr, Evr, Nosf and Tiirovt Section 

President Dr E C Moulton, 619 Garrison Ave, Fort Smith 
Secretary Dr K W Cosgrove, 7 Urquhart Bldg, Little Rock 

Colorado Ophthai mological Societv 

President Dr George H Stme, 23 E Pikes Peak Ave , Colorado Springs 
Secretary Dr J Leonard Svvigert, 320 Republic Bldg, Denver 
Place University Club, Denver Time 7 30 p m , third Saturday of each month, 
October to May, inclusive 

Connecticut State Medical Society, Section on Eve, Ear, 

Nose and Throat 

President Dr Paul B MacCready, 442 Temple St , New Haven 
Secretary-Treasurer Dr W H Turnley, 1 Atlantic St, Stamford, Conn 

Eye, Ear, Nose and Throat Club or Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C K McLaughlin, 666 Cherry St, Macon 
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Indiyny Acidemy or Ofiitiialmoi ogy and Oio-Laryngoi ogy 

Piesident Dr W E Stewait, 721 Wabash Ave, Tene Haute 
Secretaiy Di Russell A Sage, 23 E Ohio St, Indianapolis 
Place Fiench Lick Tune Fust Wednesday m Apul 

Ion \ Academy oi Opiithai mology and Oto-Laryngology 

President Di C S O’Brien, Umveisity Hospital, Iona City 
Secretai } r -Tieasuiei Di Carl A Noe, 120-3d Ave S E, Cedai Rapids 

Kansas State Medical Society, Section on Ophthalmology 
and Otolaryngology 

President Dr W B Giangei, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 

LoUISIANA-MlSSISSIPPI OpHT II ALMOLOGldAL AND OTOLARY NGOLOGICAL SOCIETY 

President Dr George S Adkins, 121 N President St , Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

Medical Society" of the State or Pi nnsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Di William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretarj Dr Gabriel Tucker, 250 S 18th St , Philadelphia 3 

Michigan State Mldical Society, Section of Ophthalmology 

and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr Ralph H Gilbert, 110 Fulton St E, Grand Rapids 

Minnesota. Academy or Ophtiialmoi ogy and Otolaryngology 

President Di Kail C Wold, 1051 Lowry Bldg, St Paul 2 
Secretaiy Dr William A Kennedy, 372 St Peter St, St Paul 2 
Time Second Fnday of each month from October to May 

Montana Academy or Oto-Ophtiialmology 

President Dr H Casebeer, 44 W Park Ave , Butte 
Secretaiy Dr Fritz D Huid, 309 Medical Arts Bldg, Gieat Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Di W Howaid Morrison, 1500 Medical Aits Bldg, Omaha 
Secretai y-Treasurer Di John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society", Section on Ophthalmology", 
Otology and Rhinolaryngology 

Chairman Dr C W Buvinger, 50 Washington St, East Oiange 
Secretary Dr Z Laurence Griesemer, 1145 E Jersey St, Elizabeth 

New York State Medical Society", Eye, Ear, Nose and 
Throat Section 

Chairman Di Maxwell D Ryan, 660 Madison Ave , New York 21 
Secretary Dr Thomas H Johnson, 30 W 59th St, New York 

North Carolina Eye, Ear, Nose and Throat Society 

President Dr A J Ellington, 412 S Spring St, Burlington 

Secretary Dr J A Harrill, Bowman Gray School of Medicine, Winston-Salem 
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North Dakota Acadi ma oi Ophtiiai moi oga ami Oto-Laryngologa 

President Dr E D Peri in, 221— 5th St, Bismarck 
Secretary-Treasurer Di M T Lamport, Minot 

Oregon Acadima or Ophtiiai moi oga ami Oto-Larangoioga 

President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy oi Ophtiialmoi oga and Otolaryngology 

President Dr Thomas F Furlong Ji , 36 Parking Plaza, Ardmore 
Secretary Dr Benjamin F Souders, 143 N 6th St, Reading 
Tune Last week in April 

Rhode Isiand Ophtiiai moLogicai and Otoiogical Socilta 

Acting President Dr N Darrell Haney, 112 Waterman St, Prondcnce 
Secretary-Treasurer Dr Linlcy C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society, Librarv, Providence Time 8 30 p m, 
second Thursday m October, December, February and April 

South Caroiina Society or Ophtiiai moi oc.a and Otolara ngologa 
President Dr Ruskin Anderson, 145 N Converse St, Spartanburg 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St , Rock Hill 

Tennissli Acadima oi Ophtiiai moi oga and Otoi auangoioga 
President Dr George Burchfield MarvAillc 

Secretary-Treasurer Dr Sam H Sanders, 10S9 Madison ^Ave , Memphis 

Texas Ophtiiai moi ogical and Oto-Laua ngoi ogical Societa 

President Di T H Roscbrough, 603 Navarro St, San Antonio 
Secretary Dr M K McCullough, 1717 Pacific Ave , Dallas 

Utah Ophtiiai moi ogicai SocirTA 

President Dr E B Fairbanks, 315 Medical Arts Bldg , Salt Lake City 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m, third Monday of 
each month 

Virginia Society or Oto-Lara ngologa and Opiithai mologa 

President Dr Thomas E Hughes, 1000 W Grace St , Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Mfdical Association, Ea% Ear, Nose and 

Throat Section 

President Dr George Traugli, 309 Cleveland Ave, Fairmont 
Secretary Dr Welch England, 621 $4 Market St, Parkersburg 

LOCAL 

Akron Academy or Ophtiiai moi oga and Otoi ara ngologa 

President Dr E L Mather, 39 S Main St , Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg, Akron, Ohio 
Time First Monday in January, March, May and November 
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Atlanta Eve, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg , Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m, fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmologv 

Chairman Dr Jonas Friedemvald, 1212 Eutaw PI , Baltimore 
Secretary Dr Fred Reese, 330 N Charles St , Baltimore 1 
Place Medical and Clururgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourtli Thursday of each month from October to March 

Birmingham Eye, Ear, Nose \nd Throat Ciub 
\ 

President Each member, in alphabetical ordei 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg, Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 p m, second Tuesday of each month, Sep- 
tember to May, inclusive 

Brooici \ n Ophthalmoi ogical Society 

President Dr Benjamin C Rosenthal, 140 New' York Ave , Brooklyn 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmoi ogic Club 

President Dr William M Hou'ard, 389 Limvood Ave, Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Limvood Ave, Buffalo 9 
Time Second Thursday of each month from October to May 

Central New' York Eye, Ear, Nose and Ti-iroat Society 

President Dr Uri Doolittle, University Bldg Syracuse 
Secretary-Treasurer Dr Alfred W Doust, 306 State Tov'er Bldg, Syracuse 

Chattanooga Societv of Ophthai mologv and Otolarv ngology 
President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Providence Bldg, Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr W A Mann, 30 N Michigan Ave , Chicago 2 
Secretary Dr J R Fitzgerald, 3215 W North Ave , Chicago 
Place Continental Hotel, 505 N Michigan Ave Time Third Monday of each 
month from October to May 

Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Friday of each month 
except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg, Cleveland 
Time Second Tuesday in October, December, February and April 
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COLLLGE or PlUSICIAXS, PlIII AI)1 I I’HIA, Si CTION ON Ophi iiai mot og\ 

Chanman Dr Burton Chance, 317 S 15th St, Philadelphia 

Clerk Di Geoige F J Kelly, 37 S 20th Si, Philadelphia 

Tune Thud Thursday of evei\ month from October to April, inclusive 

Coiumdus Opiithai moi ogicm and Oio-Larmsgoiogicat Society 

Chairman Dr M Goldberg, 328 E State St , Columbus, Ohio 
Secretary-Tieasurcr Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 15 p m, first Monday of each month, from 
October to Mav, inclusne 

Corpus Christi Ear, Ear, Nose and Throat Socim 

Chairman Dr L W O Jansen, 710 Medical Professional Bldg , Corpus Christi, 
Texas 

Secretary Dr F B Kelly, 519 Medical Professional Bldg Corpus Christi, Texas 
Time 6 30 p m , third Tucsdaj of each month from October to May 

Dai i as Acadlmv or Opiithai moloca and Oto-Lar\ ngoi oca 

President Dr Speight Jenkins, 1719 Pacific Aae, Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m, first Ttiesdaj of each month 
from October to June The Notembei, Januarj and March meetings are 
devoted to clinical aaorlc 

Des Moines AcADrata or Ophthalmology and Otoi Ain NGOLoca 

President Dr H I McPhcrnn 406-6th Aae , Des Moines, Iowa 
Secretary-Tieasurcr Dr C C Jones, Bankers Trust Bldg , Des Moines, Iowa 
Time 7 45 p m, fourth Monday of caerj month from September to May 

Dftroit Opiithai moi ocicae Club 

Chairman Members rotate alphabeticalla 
Secretarj Dr Weslej G Reid, 974 Fisher Bldg, Dctioit 2 
Place Club rooms of Wajne Counta Medical Society Time First Monday of 
each month, November to April, inclusne 

Detroit Opiithai mological SociETa 

President Dr Bruce Fialick, 201 S Main St, Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m, third 
Thursday of each month from November to April, inclusive 

Eastern Ncav York Eve, Ear, Nose and Throat Association 

Piesident Dr Frank C Furlong, 713 Union St, Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eve, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 
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Houston Acxdemy of Medicine, Opiithalmological and 
Oto-Lar\ ngological Section 

President Dr J Matt Robison, 1304 Walker Ave, Houston, Texas 
Secretary Dr John H Barrett, 1304 Walkei Ave, Houston, Texas 
Place River Oaks Country Club Time 6 30 p in, second Thuisday of each 

month from October to June 

Indianapolis Opiith vlmological and Otoi aryngoi ogical Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawience Sims, 23 E Ohio St, Indianapolis 
Place Indianapolis Athletic Club Tune 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society or Ophtiialmot ogy \nd Oto-Laryngoi og\ 

President Dr Edgar Johnson, 906 Grand Ave, Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave, Kansas City, Mo 
Time Third Thursday of each month from October to June The November 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Robert G Thornburgh, 117 E 8th St, Long Beach 2, Calif 
Secretary-Treasurer Dr Kirt Parks, 605 Professional Bldg, Long Beach 2, Calif 
Place Seaside Hospital Time Last Wednesday of each month from October to 
May 

Los Angeles Society or Ophthalmology and Otolaryngology 
President Dr William D Donoher, Los Angeles 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave, Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd Time 
6 00 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye and E*\r Society 

President Dr Joseph S Heitger, Heyburn Bldg, Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eyt, Ear, Nose and Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, Shenandoah, Pa 

Medical Society of the District or Columbia, Section or 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W, Washington 
Place 1718 M St N W Time 8 p m, third Friday of each month from October 
to April, inclusive 

Memphis Society or Ophthalmology and Otolaryngology 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Ave , Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8p m, 
second Tuesday of each month from September to May 

Milwaukee Oto-Ophthalwic Society 
President Dr Ralph T Rank, 238 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m, fourth Tuesday of each month from 
October to May 
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Montgomery County Medicai Sociity 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton, Ohio 
Secretary -Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 

* 

Montrfal Ophthaeyioiogicaj Sociity 
President Dr L F Badeaux, 502 Cherricr St , Montreal, Canada 
Secretary Dr John V V Nicholls, 1414 Drummond St, Montreal, Canada 
Tune Second Thursday of October, December, February and April 

Nasiiviiif Acadi my or Opiitiiai moi ogy and Otoi auyngoiogy 
Chairman Dr M M Cullom 700 Church St , Nashville, Tenn 
Secretary Dr R E Sullivan, 432 Doctors Bldg, Nashville 3, Tenn 
Place James Robertson Hotel Time 6 30 p m, third Monday of each month 
from Octobei to Mae 

New Orleans Opiitiiai moi ocicat ami Otoi ary xcoi ogicai Sochty 

President Dr W B Clark, 1012 American Bank Bldg , New Orleans 
Secretary Dr Mercer G L>nch, 1018 Muson Blanche Bldg, New Orleans 
Place Louisiana State University Medical Bldg Time S p m , second Tuesday 
of each month from October to Maj 

Niw York Academy of Midicinf, Si ction of Opiitiiai moi ogy 

Chairman Dr Brittain F Payne, 17 E 72d St New York 21 

Secretary Dr Milton Berliner, 57 W 57th St , New r York 

Time 8 30 p m, third Mondaj of e\er> month from October to Mav, inclusive 

Nrw York Sociity for Ciinicai Opiitiiai moi ogy 

President Dr Benjamin Friedman, 6 \V 77th St, New York 
Secretary Dr Benjamin Esterman 983 Park A\c, New r York 2S 
Place New' York Acadcmv of Medicine, 2 E 103d St Time S p m, first Monday 
of each month from October to Ma>, inclusnc 

Okiahoma City Academy or Ophthalmology and Otoi ary ngology 

President Dr S R Shaver, 117 N Broadw'ay, Oklahoma City 
Secretary Dr William Mussil, Medical Aits Bldg, Oklahoma City 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to May 

Omaha and Council Bluffs Opiitiialmoi ogicyi and 

OtO-LaRY NGOLOCICAI SOCIETY 

President Dr A A Steinberg, 1502 Farnam St, Omaha 

Secretary-Treasurer Dr W How’ard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7 p m 
program , third Wednesday of each month from October to May 

Passaic-Blrgen Ophthalmoi ocical Clud 

President Dr Thomas Sanfacon, 340 Park Ave , Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave, Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9 p m, last Fridav of everj 
month, except June, July and August 

Phiiadeiphia County Medical Society, Eye Section 

President Dr L Waller Wmckler, Philadelphia 

Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 

Time First Thursday of each month from October to May 
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Pittsburgh Ophthalmological Society 

President Dr Jay G Linn, Jenkins Arcade, Pittsburgh 
Secretary Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Claude W Bankes, 212 N 6th St , Reading, Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading, Pa 

Place Wyomissing Club Time 6 30 p m, third Wednesday of each month 
from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, Richmond, Va 
Secretary Dr Clifford A Folkes, Professional Bldg, Richmond, Va 
Place Westmoreland Club Time 6 pm, second Monday of each month from 
October to May 

Rochester E\e, Ear, Nose \nd Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St , Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St , St Louis 
Secretary Dr William Klemberg, Frisco Bldg, St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from Octobei 
to April, inclusive, except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr James P Aderhold, Medical Arts Bldg, San Antonio, Texas 
Secretary-Treasurer Dr Virgil S Steele, South Texas Bldg, San Antonio, Texas 
Place San Antonio Texas, and Brooke General Hospital Time 7 pm, second 
Tuesday of each month from September to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St , San Francisco 
Secretary Dr D Harrington, 384 Post St, San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 

President Dr David C Swearingen, Slattery Bldg, Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shreveport, La 
Place Shreveport Chanty Hospital Time 7 30 p m, first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Lary'ngology 

President Dr Robert L Pohl, W 1104, 21st Ave , Spokane, Wash 
Secretary Dr Malcolm N Wilmes, 407 Riverside Ave , Spokane, Wash 
Place Spokane Medical Library Time 8 p m, fourth Tuesday of each month 
except June, July and August 

Syracuse Eye, Ear, Nose and Throat Socifty 

President Dr A H Rubenstem, 713 E Genesee St , Syracuse, N Y 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Syracuse, N Y 
Place University Club Time First Tuesday of each month except June, Juh 
and August 
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Toildo Ear, Ear, Nosr and Throat Sociitv 

Chairman Dr W W Randolph, 1818 Parkwood A\c , Toledo 2, Ohio 
Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio 
Place Toledo Club Tunc Each month except June, July and August 

Toronto Acadi m\ oi Medium, Stction oi Ophiitaimoiogy 

Chairman Dr R G C Kelly, 14 Lynwood Ave , Toronto 5, Canada 
Secretary Dr Alfred J Elliot, 802 Medical Arts Bldg, Toronto 5, Canada 
Place Academj of Medicine, 13 Queens Park lime First Mondaj of each 
month, No\embei to April 

Washington, D C, Ophtiiai moiogicm Socilt\ 

Piesidcnt Dr Richard W Wilkinson, 1408 L St N W, Washington, D C 
SecretaryTreasurer Dr Jerome A Sansoncy, 1710 Rhode Island Ave N W,D C 
Place Medical Society of District of Columbia Bldg, 1718 M St N W, Wash- 
ington, D C Time 7 30 p m, first Mondaj in November, Tanuarj, March 
and Mav 

Wiikls-Bauri Ophtiiai moi oucal Sociitv 
Chairman Each member m turn 

Secretary Di Samuel T Buckman, 70 S Tranklm St, Wilkes-Barre, Pa 
Place Office of chairman Time Last Tucsdav of each month from October 
to May 



ARCHIVES OF OPHTHALMOLOGY 


VOLUME 37 (old series Volume 91) 

FEBRUARY 1947 

Number 2 

Copyright, 1947, 

by the American Medical Association 


SURGICAL METHODS 

OF TREATING PARALYSIS OF 

THE 


SUPERIOR OBLIQUE MUSCLE 
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I SOLATED paralysis of the superior oblique muscle is frequently 
encounteied According to Bielschowsky, 1 it is exceeded m 
occui lence only by paialysis of the external rectus muscle Involve- 
ment of the superior rectus muscle is often encountered, but usually this 
is associated with paralysis of one or more of the other muscles supplied 
by the oculomotor nerve While probably the most frequent, paralysis 
of the superior oblique is certainly the most puzzling single vertical 
paralysis with which the ophthalmologist has to deal Congenital paraly- 
sis is not common, but bilateral involvement, usually thought to be con- 
genital, is sometimes seen The liteiature, however, records relatively 
few cases in which treatment has been carried out, and in these a great 
variety of surgical procedures have been offered In fact, at some time 
or other almost every muscle attached to the globe has been used in one 
way or another It is interesting to compare and analyze some of the 
methods employed 

PATHOPHYSIOLOGY 

Before criticizing the various possible surgical procedures that have 
been proposed, it is well to have m mind the pathologic physiology of 
unilateral paralysis of the superior oblique muscle This was discussed 
in detail in an earlier presentation 2 The normal muscle has for its 
primary function the act of mtortion, and foi its secondary functions 
downward rotation and outward rotation (fig 1 A) From the 
position of “eyes front” the superior oblique mtorts the corneal meridian 
and rotates the eye downward and outward As the eye is rotated out- 
ward, the functions of mtortion and outward rotation are increased, 
while the function of depression is deci eased On inward rotations 
(fig IB), the tortional and horizontal effects are minimized, while 

From the Department of Ophthalmology, Graduate School of Medicine, Uni- 
versity of Pennsylvania 

Read at a meeting of the College of Physicians of Philadelphia, Section on 
Ophthalmology, Oct 18, 1945 

1 Bielschowsky, A Lectures on Motor Anomalies, Hanover, N H , Dart- 
mouth College Publications, St Louis, Ophthalmic Publishing Company, 1940 
2 Krewson, W E , III Comparison of the Oblique Extraocular Muscles, 
Arch Ophth 32 204 (Sept ) 1944 
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that of depression reaches its maximum The superior oblique is syner- 
gistic with the contralateral inferior rectus, since the actions of the two 
muscles are similar for their lespective eyes The duect antagonist of 
the superior oblique is the homolateral inferior oblique 

With paralysis of the superior oblique the eye will be turned up 
and in and extorted (fig 2 A) this is primary deviation, with the 
normal eye fixing False projection will be down and out, the false 



Fig 1 — A, action of muscles from the primary position, B, muscles grouped 
as maximum elevators and depressors 





Fig 2 — A, deviation up and m (primary deviation) and extortion in 
of right superior oblique, B, limitation of downward rotation 


paralysis 


image being tipped to the opposite side The diplopia is annoying, but 
the tortional effects cause by far the more aggravating symptoms The 
face is frequently turned down and to the opposite side, and the head 
may be tipped to the opposite shoulder There is limitation of rotation 
downward, and this is most marked when looking down and m, where 

3 In this paper, for purposes of comparison, all diagrams of eyes and muscle 
action are based on paralysis of the right superior oblique muscle, except those 
pertaining to bilateral involvement 
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the muscle normally acts as a maximum depiessoi (fig 2 B) It is m 
this field, down and to the opposite side, that veitical diplopia is greatest 
Since the paralytic eye is deviated inward, homonomous diplopia is 
encountered, although this may be nullified by a preexisting exophona 
In cases of long-standing paialysis secondary contractuie of the direct 
antagonist, the liomolateral infeiior oblique, is sometimes found (fig. 
3) , this produces elevation of the paialytic eye on lotation to the opposite 
(normal) side 



Fig 3 — Elevation of paralytic eye on rotation to opposite (normal) side due 
to secondary contracture of homolateral inferior oblique 

When the paialytic eye fixes, the normal eye is forced into secondary 
deviation by stimulation of the synergistic contralateral inferior rectus, 
causing the normal eye to turn down and m (fig 4 A) When the 
subject is looking downward, especially down and to the opposite (nor- 
mal) side, overaction of the synergistic inferior rectus may be noted 
(fig 4 B) Some observers believe that there is an mhibitional palsy 
of the opposite (normal) supenor rectus Tilting of the head and 



Fig 4 — Paralytic (right) eye fixing A, secondary deviation of normal (left) 
eye, B, overaction of synergistic, contralateral infeiior rectus on looking down 
and to the normal side 

turning of the face aie modified by secondaiy conti actuies and choice of 
the fixing eye 

In cases of bilateial paralysis of the supenor oblique the eyes are 
often found to be comitant, secondary deviation is not greater than 
pi unary deviation, and diplopia and torticollis aie usually absent The 
diagnosis is dependent on the finding of double hyperphoria (hyper- 
tiopia), which is moie maiked on the light m the left lateial rotation and 
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more marked on the left in light lateral rotation In each eye maximum 
limitation of rotation occurs on looking down and to the opposite side 
In consideration of the various methods of treatment, this review is 
limited to surgical pioceduies only, and the use of prisms, exeicises 
and similar methods is not included 

TENOTOMY Or SUPERIOR RECTUS MUSCLE 

Muller 4 has described the operation of tenotomy of the homo- 
lateial superior rectus (fig 5 A) for relief of symptoms in paral)sis of 
the superior oblique muscle Although the procedure has been widely 



ir so so IR 


Fig 5 — Tenotomy of homolateral superior rectus muscle A, Muller’s oper- 
ation, B, Jackson’s procedure, C, tenotomy of homolateral superior rectus and 
subsequent tenotomy of inferior oblique of same eve (Snell) 

used, as Dunmngton D pointed out, it cannot succeed completely The 
superior rectus aids the normal superior oblique m mtortion , therefore 
tenotomy will increase the existing extortion Relief of the upward 
deviation will be partly accomplished, although the unopposed inferior 
oblique muscle, the remaining elevator, also will increase the extortion 
Jackson 0 attempted to improve the operation by doing a partial tenotomy 

4 Muller, L , cited by Dunmngton 5 

5 Dunmngton, J H Tenotomy on the Inferior Oblique, Tr Am Ophth 
Soc 27 277, 1929 
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Strengthening of the one 1 draining depiessor was to compensate for 
the shortcomings of the underacting muscle This method was reported 
by otheis as being successful Of course, increasing the downward 
rotation by strengthening the mferioi rectus would not help much in 
cases of mwaid rotation in which vertical diplopia is greatest, and 
would tend only to increase the already existing extortion, and probably 
also inward lotation Bannister 10 in 1938, advised the use of this 
method and supplemented it by tucking oi advancing the external rectus 
to overcome the homonomous diplopia due to inward rotation (fig 6B ) 
Aurand 11 combined the effects of the two procedures by transplanting 
the inferior half of the external rectus and the extei nal half of the inferior 
rectus to a point near the temporal part of the lunbus and between the 
insertion of the two muscles (fig 6 C) These operations cannot improve 
binocular vision down and to the opposite side, where it is needed most 
(figs 2 B and 4 B) 



Fig 7 — Wells’s tenotomy of the 


10 SR 



contralateral inferior rectus muscle 


TENOTOMY Or INFERIOR RECTUS Or OPPOSITE EYE 

In 1860 Wells 12 stated that tenotomy of the contralateral inferior 
rectus “affords complete compensation for the paralysis” of a superior 
oblique muscle (fig 7) Von Graefe 13 also advocated the method, 
but Landolt 0 decried its use because of the limitation of downward gaze 
of the unparalyzed eye and the procedure was seldom used Duane, 14 
however, revised the method in 1896, saying 

“ when a muscle is too weak, the effect upon the movement of the two 

eyes is the same as if the associated antagonist m the other eye is too strong, 

9 Landolt, E Anomalies of Motor Apparatus, m Norris, W F, and 
Oliver, C A System of Disease of the Eye, Philadelphia, J B Lippmcott 
Company, 1900, vol 4, p 69 

10 Bannister, J M Surgical Suggestions as to Individual Paralysis of 
the Oblique Ocular Muscles, Am J Ophth 2 537, 1928 

11 Aurand, cited by Wiener, M , and Alvis, B Y Surgery of the Eye, 
Philadelphia, W B Saunders Company, 1939, p 400 

12 Wells, cited by Dunmngton s 

13 von Graefe, A , cited by Dunmngton 5 

14 Duane, A A New Classification of the Motor Anomalies of the Eye, 
Based upon Phj siological Principles, Ann Ophth & Otol 5 969, 1896 
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and if we tenotomize this antagonist we shall limit the movement of the sound 
eye in the same sense and to the same extent as that in which the movement 
of the affected eye is already limited, 1 e , both eyes will move again equally and 
with each other, although the movement of neither will be normal 

Jameson, 16 in 1922, introduced his recession operation, and Bannister, 16 
m 1925, presented his controlled tenotomy Dunmngton 6 pointed out 
that some form of “recession of the contralateral inferior rectus is the 
operation most commonly employed in paralysis of the superior oblique ” 

TENOTOMY OF HOMOLATERAL INFERIOR OBLIQUE MUSCLE 

In 1885 Landolt 17 suggested tenotomizmg the homolateral inferior 
oblique (fig 8 A), and the operation has been reported by Duane, 18 
Posey, 19 White, 20 Dunmngton, 5 Bielschowsky 1 and others Snell 8 used 
the operation, as noted previously It is indicated in the presence of 



Fig 8 — Tenotomy of homolateral inferior oblique A, Landolt’s procedure, B, 
combined recession of contralateral inferior rectus and subsequent tentomy or 
recession of homolateral inferior oblique (Bielschowsky’s procedure) 

paralysis of the superior oblique when the direct antagonist, the homo- 
lateral inferior oblique, has undergone contracture and produces marked 
overaction, or upshootmg, of the eye on inward rotation (fig 3) 

15 Jameson, P C Correction of Squint by Muscle Recession with Scleral 
Suturing, Arch Ophth 51 421, 1922 

16 Bannister, J M Problems Connected with the Surgical Treatment of 
Ocular Palsies, Tr Am Acad Ophth 30 160, 1925 

17 Landolt, E , cited by Dunmngton 5 

18 Duane, A Isolated Paralyses of the Ocular Muscles, Arch Ophth 26 
317, 1897 

19 Posey, W C Congenital Squint, Tr Sect Ophth , A M A , 1907, p 253 

20 White, J W A Review of Twenty-Seven Years with the Obliques, Tr 

Pacific Coast Oto-Ophth Soc 26 112, 1941 
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Division of the muscle minimizes the vertical imbalance when the eye is 
turned toward the nose The operation has undergone many refine- 
ments in technic of tenotomy at both the origin and the insertion 
White 21 and, after him Berens, 22 Guibor 23 and others have devised 
methods for receding and transplanting the distal end of the muscle 
As pointed out by Bielschowsky, 1 in the majority of cases diplopia 
m the lower field is due to imbalance between the paralytic superior 
oblique and the homolateral, antagonistic and overacting inferior oblique 
(fig 3) Two operations are necessaiy, therefore, to permit binocular 
vision when the patient is looking straight ahead or to the opposite side, 
both above and below, namely, a recession of the contralateral inferior 
rectus and, later, a tenotomy or recession of the homolateral inferior 
oblique (fig 8 B) 


ELEVATION 01 THL HYPOTROPIC EYE 

When upshooting of the paiatyzed e\e occurs on looking to the 
opposite side, Spaeth 21 ad\ocated elevation of the normal eye, which 




Fig 9 — Recession of contralateral inferior rectus with achancement of contra- 
lateral superior rectus for elevation of hjpotropic (normal) e\c in upshooting of 
the paralyzed eye 

is in relative hypotropia He suggested a wide recession of the conti a- 
lateral inferior rectus followed or accompanied by an advancement of 
the contralateral superior rectus (fig 9) While this tends to weaken 
depression in the nonparalyzed eye, it preserves the action of the inferior 
oblique, which, although overacting, is the only veitically acting muscle 
effective m the paialyzed eye on inward rotation 

Moreover, he prefers to raise the normal eye to the level of the higher, 
oi paralyzed, eye, since when the eyes are up the patient can read more 
comfortably b}' tipping the head forward with the chin m , if the paia- 

21 White, J W Surgery of the Inferior Oblique at or near the Insertion, 
Tr Am Ophth Soc 40 118, 1942 

22 Berens, C , m discussion on White 21 

23 Guibor, G P Recession of Inferior Oblique Muscle from the External 
Rectus Approach, Am J Ophth 27 254, 1944 

24 Spaeth, E B Principles and Practice of Ophthalmic Surgery, ed 3, 
Philadelphia, Lea & Febiger, 1944, p 233 
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lyzed e}e is brought down, reading is less comfortable, since when the 
eyes aie down the head must be tipped back with the chin out 

ADVANCEMENT OF PARALYTIC SUPERIOR OBLIQUE MUSCLE 

The supenoi oblique muscle with its reflected tendon is the most 
inaccessible of all the extraocular muscles because of its peculiar anatomic 
lelations However, advancement of its tendinous insertion has recently 
been peifected by Wheeler 2 r> (fig 10) and is now used rathei fiequently 



ir ' so so IR 

Fig 10 — Wheeler’s technic for advancement of a paralytic superior oblique 
muscle 

by White 20 and others, with good results Peter 27 suggested tucking 
the supeuor oblique Shortening of this muscle not only tends to 
stienghten its weakened function but confines the operative procedure to 
the particular field or fields involved and does not permit disturbance in 
fields not primal fly affected by the isolated paralysis 

COMBINED OPERATIONS 

A combination of three of the aforementioned methods is frequently 
emplo)ed, the pioceduies being carried out m the following order, 
namely, recession of the contralateral, synergistic inferior rectus, ten- 
otom) of the homolateral, antagonistic inferior oblique and shortening of 
the paialytic superior oblique (fig 11 A) This is the usual sequence fol- 
lowed by disciples of Duane, notably White 21 and Dunmngton 28 White 20 
wrote that if the vei tical deviation is marked, 

it may be safer to tuck the superior oblique first, this to be followed by 
a tenotomy of the inferior oblique of the same eye, a recession of the inferior 
rectus of the opposite eye, or both, depending on the subsequent measurements 
[fig 11 B] 

This oi dei is just the reverse of the preceding combination 

25 Wheelei, J At Advancement of the Superior Oblique and Inferior 
Oblique Ocular Atuscles, Tr Am Ophth Soc 32 237, 1934 

26 White, J W Personal communication to the author 

27 Peter, L C Extra-Ocular Atuscles, ed 3, Philadelphia, Lea & Febiger, 

1941, p 354 

28 Dunmngton, J H Surgical Treatment of Strabismus, New York State 
J Ated 38 12, 1938 
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By way of contrast, Giftoid 20 weakened the homolateral inferior 
oblique if this was overacting, then did a recession of the opposite inferior 
rectus and, if the eye was still elevated, a recession of the homolateral 
superior rectus (fig 12 A) 




Fig 11 — A, combined operation recession of contralateral inferior rectus, 
tenotomy of homolateral inferior oblique and shortening of paralytic superior 
oblique, B, White’s modification of preceding combined operation 



Fig 12 — (A) Gifford’s and (5) Worth’s combined operation 


Worth, 30 following orthopedic principles, advocated lengthening of 
the overacting, and possibly contracted antagonistic, homolateral inferior 

29 Gifford, S R Results of Surgical Treatment of Paralysis of Superior 
Obliques and Superior Rectus Muscles, Arch Ophth 25 761 (May) 1941 

30 Worth, C Worth’s Squint or the Binocular Reflexes and the Treatment 
of Strabismus, ed 7, edited by F B Chavasse, Philadelphia, P Blakiston’s Son & 
Co , 1938, p 532 
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oblique musde Theoretical!) , this should be followed by a shortening 
of the weakened superior oblique, but he apparently felt that this was 
not feasible If necessary, the contralateral antagonist, the opposite 
superior rectus, is shortened, and, finally, recession of the contracted 
synergist, the opposite inferior rectus, is performed (fig 12 B) 

BILATERAL PARALYSIS OF SUPERIOR OBLIQUE MUSCLE 

In cases of bilateral paralysis of the superior oblique White 26 varies 
his surgical procedure, depending on the patient’s “choice of the fixating 
eye ” If the patient fixes with the right eye on looking down and to the 
right (fig 13 A) and fixes with the left eye on looking down and to the 
left (fig 13 B), definite secondary contracture of the inferior oblique 



Fig 13 — Bilateral paralysis of superior oblique muscle with secondary con- 
tracture of the inferior oblique muscle (A) when right eye fixes with patient look- 
ing down and to right and ( B ) when left eye fixes with patient looking down 
and to left 



IR SO SO IR 

Fig 14 — Bilateral tenotomy of inferior oblique muscle for bilateral paralysis of 
superior oblique muscle 

muscle is usually found Bilateral tenotoni) of the inferior oblique 
muscle is the preliminary procedure of choice (fig 14) On the other 
hand, if the left eye fixes on looking down and to the right (fig 15 A) 
and the right eye fixes on looking down and to the left (fig 15 B), 
secondary deviation is usually due to the action of the respective yoke 
muscles, the inferior rectus muscles In such cases a recession or tenot- 
omy of each inferior rectus is indicated (fig 16) 

When both superior oblique muscles are paralyzed, the respective 
contralateral inferior rectus m each eye should be weakened, theoretically. 
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for the reasons previously mentioned However, as Spaeth 24 pointed 
out, this would produce the complete loss of both depressors of each eye 
Instead of this radical procedure, Jaensch 31 has recommended the con- 



Fig 15 — Secondan contracture of inferior rectus complicating bilateral par- 
alysis of superior oblique (A) when left eye fixes on looking down and to right 
and ( B ) when right eye fixes on looking down and to left 



Fig 16 — Recession or tenotomy of each inferior rectus for relief of secondary 
contracture complicating bilateral paralysis of superior oblique muscle 



Fig 17 — Preferred sequence of combined operations for parahsis ot right 
superior oblique tpuscle 

servative equalization of all depressors, both right and left handed, so as 
to minimize paralytic cyclophoria and preserve single binoculai vision 
in the lower fields as much as possible 

CONCLUSION 

It must be realized that no one standard sequence of coirective 
measures can be advocated for all cases The plan of attack must be 


31 Jaensch cited by Spaeth, 24 p 216 
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based on the measui ements in the individual case It is well to remem- 
bei that if a choice is permitted weakening of a depiessor muscle is 
undesirable, strengthening of a depressor or weakening of an elevator 
muscle is preferable, for there is greater need foi binocular vision m the 
lower than m the upper fields If there is maiked overaction of the 
homolateral, antagonistic infeiior oblique muscle, probably tenotomy of 
this muscle is desirable as the initial operation (fig 8 A) In the usual 
case of paralysis of the superior oblique muscle most surgeons appai ently 
first do a recession of the contralateral mferioi lectus and then attempt 
a shortening of the paralytic superioi oblique, especially if the paralysis 
is of traumatic origin (fig 17) Depending on measurements then 
obtained, these opeiations are supplemented by recession of the homo- 
lateral, overacting inferior oblique, advancement of the contralateral 
superior rectus or advancement of the homolateral inferior rectus In 
cases of bilateral paralysis of the superior oblique equalization and 
preservation of the remaining depressors are advisable 

1930 Chestnut Street 



SURGICAL TREATMENT OF PRIMARY GLAUCOMA 


C S O'BRIEN, MD 
IOWA city 

/^LAUCOMA is a pathologic condition of the eye in which an eleva- 
^ tion of intraocular pressure results in damage to or even com- 
plete loss of vision It may be stated at tins point that treatment 
should be guided by the damage to function and not, as is often the 
case, by the state of the intraocular pressure It is not intended that 
one should ignore the tension, but it is urged that the greater emphasis 
be placed on the findings in the visual fields as a criterion for treat- 
ment Every one is familiar with the fact that certain patients main- 
tain a relatively high pressure with little or no loss of visual fields, 
while others continue to lose field even though the tension is apparently 
within normal limits 

The treatment of glaucoma is notoriously unsatisfactory Neither 
medical nor surgical treatment can be entirely effective until the cause 
or causes of primary glaucoma are known Medical treatment should 
be employed as long as there is no loss of visual fields and the tension 
can be controlled, but all too frequently one must resort to surgical 
measures Surgical treatment should not be delayed too long, since 
better results follow operation in cases in which the condition is not 
too far advanced 

What can surgical intervention accomplish 7 It can increase the 
outflow of aqueous, and perhaps with diathermy decrease the formation 
of this fluid It cannot restore the tension-regulating mechanism to 
normal, change the vitreous, alter the blood volume in the eye or as 
yet safely change the late of aqueous formation 

Three common types of operative procedures are m use 

1 Operation for the relief of acute block of the anterior chamber 
angle, i e , iridectomy, in cases of acute narrow angle glaucoma 

2 Operation which opens a new intraocular drainage channel, i e , 
cyclodialysis This operation is most successful in cases of early chronic 
wide angle glaucoma, the chronic narrow angle type perhaps and the 
secondary type which follows cataract extraction 

From the Department of Ophthalmology, State University of Iowa College of 
Medicine 

Read at a meeting of the New York Academy of Medicine, Section of Ophthal- 
mology', Dec 17, 1945 The discussion on this paper was published in the May 
1946 issue of the Archives, pages 582-586 
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3 Operations which open an extraocular drainage channel, 1 e , 
the so-called filtenng operations, such as iridencleisis, lridotasis, 
antenoi sclei ectou idectomy and corneoscleral trephination These 
operations are indicated for all types of primary glaucoma except the 
early acute narrow angle type, the early chronic wide angle type and, 
at times, chiomc narrow angle glaucoma 

In every case 1 per cent physostigmme salicylate is administered 
to each eye at least one-half hour before operation Any operation for 
glaucoma may be performed with a local anesthetic Even the 
u idectomy foi acute nanow angle glaucoma may be made with little pam 
if /4 to gi am (16 to 24 mg) of moiphme sulfate is given before 
operation and time is allowed for the retrobulbar injection to act 
Cocaine is conti amdicated because of its mydriatic action, but 0 5 per 
cent tetracaine hydrochloride may be substituted for instillation Then 
a subconjunctival injection of 2 per cent procaine hydrochloride with- 
out epinephrine, followed by a retrobulbar injection of 2 per cent 
procaine hydrochloride with epinephrine hydrochloride (1 20,000) 
completes the anesthesia 

IRIDECTOMY 

This operation is indicated in cases of early acute narrow angle 
glaucoma It is usually successful if the tension can be reduced to 
normal with miotics or if the acute attack is of not more than three 
days’ duration If the anterior chamber angle is found to be filled 
with synechias on visualization with the gomoscope, iridectomy is con- 
traindicated, and one should perform a filtering operation It is well 
to reduce the congestion m such an eye before operation if possible 

A keratome incision is contraindicated in iridectomy because the 
incision is situated too far forward A shelf of cornea projects in 
front of the chamber angle and makes it practically impossible to per- 
form a basal iridectomy 

An incision with the Graefe knife is better but is difficult Fixation 
must be firm The puncture begins at 11 o’clock at a point 2 to 3 mm 
back of the limbus, and, with the blade parallel to and almost against 
the ins, the knife is carried across the upper portion of the chamber 
At 1 o’clock the point of the knife is passed into the chamber angle 
and the counterpuncture made This is a stab incision until the knife 
point emerges from the sclera and conjunctiva on the side of the 
counterpuncture Then, with the blade m the same flat position, the 
knife is swept upward through the sclera and the conjunctiva The 
disadvantages of this incision are its technical difficulties, the profuse 
bleeding, the rapid loss of aqueous and the tendency of the iris to 
prolapse at once into the incision, thus making it difficult or impossible 
to perform a peripheral basal iridectomy 
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The best operation for acute narrow angle glaucoma is the so-called 
iridectomy ab externo, it is especially good with an extremely shallow 
anterior chambei With this technic, the aqueous escapes slowly and 
the iris does not prolapse into the wound , an iridectomy of the periph- 
eral basal type is easily made, and the operation is not technically 
difficult Formeily, some trouble was encountered with fixation, but 
since scleral fixation sutures have been in use the procedure is simple 
After an injection of 2 per cent procaine hydrochloride is made between 
Tenon’s capsule and the sclera, a 5 mm flap of conjunctiva and Tenon’s 
capsule is dissected downward from above the upper portion of the 
limbus A fixation suture is then placed by passing a 0000 braided 
silk suture through the superficial fibers of the sclera 5 mm back of the 
limbus, cutting the two ends of the suture relatively short and grasp- 
ing them close to the sclera with a small hemostat Such an arrange- 
ment gives excellent and easily controlled fixation Remembering that the 
anterior chamber angle is 1 5 mm back of the limbus, an incision 5 to 6 
mm in length is made over this area in a direction parallel to the 
curvature of the cornea The incision is made easily and safely with 
a scleiotome, a Graefe knife or a keratome, with preference for the 
double-edgdd sclerotome An ordinary incision made halfway or more 
through the sclera is followed by scratching or picking through this 
coat along the entire length of the incision One must be careful not 
to injure the underlying structures The incision is followed by a 
peripheral basal iridectomy and replacement of the conjunctival flap 
Sutures complete the operation 

CYCLODIALYSIS 

This operation has fallen somewhat into disrepute, probably as a 
result of improper technic followed by a large percentage of failures It 
is believed that an insufficient area of the attachment of the ciliary body 
has been ruptured in many cases and that if almost half the circumfer- 
ence is dialyzed the results are much better 

The operation is indicated in cases of early, and perhaps late, chronic 
wide angle glaucoma and of the secondary rise of tension following 
cataract extraction Furthermore, it is the operation of choice in cases 
with only a slight elevation of tension, m those with very small visual 
fields and m many cases in which an external filtering operation has 
failed to reduce the tension to a normal level 

It is well to make a gonioscopic examination of the chamber angle 
before operation This may help one to avoid dense anterior peripheral 
synechias or large blood vessels in the angle 

Technically the procedure is not difficult, especially if a scleral fix- 
ation suture is used The operation may be done above or below the 
horizontal meridian, but it is well to avoid the horizontal area in order 
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to keep away from the long ciliaiy arteries If the operation is made 
below the horizontal meridian, the conjunctiva is incised 5 to 6 mm 
back of the limbus at a point immediately lateral to the inferior rectus 
muscle 

A scleral fixation suture of 0000 silk is placed just antenor to 
the point chosen for the incision The suture is cut short and giasped 
near the sclera with a small hemostat With this suture the globe 
is well controlled, and if the handle of the hemostat is depressed toward 
the cornea the anterior lip of the scleral wound is elevated and passage 
of the spatula is facilitated 

A “scratch and pick” incision, as described for iridectomy ab externo, 
is made approximately 5 mm behind the limbus and just back of the 
fixation suture This incision should be about 5 mm in length in 
Older to allow some play with the spatula 

A blunt spatula is introduced and care exercised to hug the inner 
part of the sclera as its tip is carried forward into the anterior chamber 
angle 

The attachment of the ciliary body to the scleral spur is ruptured by 
pushing m this area, rather than by sweeping It is well to keep the 
spatula out of the anterior chamber as much as possible, since the 
corneal endothelium and Descemet’s membrane are easily damaged 
Almost one-half the circumfeience of the attachment of the ciliary body 
is dialyzed 

Bleeding, if excessive, may be controlled m part by holding a moist 
absorbent applicator against the scleral wound, even during the dialysis 
Also, the spatula and applicator are left m position as long as bleeding 
continues 

SCLERECTOIRIDECTOMY (LAGRANGE) 

Of the external filtering operations, the Lagrange type has been 
successful most often m this clinic 

The operation is reasonably easy to perform and apparently is 
followed rarely by cataract Furthermore, one can combine with it an 
iris inclusion if a portion of this structure is pulled forward into the 
scleral opening 

The operation is begun with injection of 2 per cent procaine hydro- 
chloride under Tenon’s capsule above the upper portion of the limbus 
With dissection thus facilitated, a large, thick flap is made and carried 
over onto the cornea, as is usually done Next, a scleral fixation suture, 
as previously described, is placed in the 11 or 1 o’clock meridian about 
5 mm back of the limbus and grasped with a small hemostat Then 
a scratch incision approximately 6 mm long is made through the outer 
coat of the globe 1 5 mm back of the limbus After completion of the 
incision, a bite is taken out of the anterior flap of sclera and cornea with 
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a Holth punch A penpheral basal mdectomy is done, and as a final 
step the conjunctival flap is sutured 

A variation of the operation, 1 e , combination with an iris inclusion, 
is made by grasping the iris midway between the pupillary and the cilaiy 
margin, making an upwaid snip fiom a point just below the iris forceps 
and then laying the flap in the scleral opening 

After any filtenng opeiation for glaucoma daily massage helps to 
establish and maintain filtiation This massage is begun on the day 
following operation and is continued as long as necessaiy 

State University of Iowa College of Medicine 



RELAPSING AND CHRONIC OCULAR LESIONS 

Following Mustard Gas (Dichloroethyl Sulfide) Burns 


R 0 SCHOLZ, MD 

AND 

A C WOODS, MD 
BALTIMORE 

R ELAPSING and chronic ocular lesions following mustard gas 
(dichloroethyl sulfide) burns are reported infrequently m the open 
literature There is but 1 such case reported m the American literature 1 
and none in the records of the United States Veterans Hospitals 2 Two 
hundred and forty-three case reports have been found, 136 give 
sufficient data for review Of the cases collected m this paper, 40 are 
from the open European literature, 3 1 from the American literature, 

From the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital 
The work described m this paper was done under a contract, recommended 
by the Committee on Medical Research, between the Office of Scientific Research 
and Development and the Wilmer Ophthalmological Institute of the Johns Hopkins 
Hospital and University 

1 McKellar, J H Recurring Kerato-Conjunctivitis Following Exposure 
to Dichloroethylsulphid, Am J Ophth 3 309-210, 1920 

2 Wintermtz, M C Personal communication to the authors 
3 (a) Bickerton, R E New Cases of War Blindness Due to Mustard Gas, 
Brit M J 2 769-770, 1934 (6) Bonnet, P Ectasies vasculaires de la con- 

jonctive, reliquat d’une brulure par yperite, Bull Soc d’opht de Pans 61 -407-40?), 
1939, (c) Dystrophie de la cornee avec ulcere torpide, manifestation tardive de 
l’attemte par yperite, ibid 51 432-433, 1939 (d) de Courcy, T L Recurring 

Keratitis from Mustard Gas Shell, Tr Ophth Soc U Kingdom 52 558-559, 1932 
(c) Dor, L, and Fouassier Suite eloignees des brulures conjonctivales per 
I’yperite, Clin opht 26 183-191, 1932 (/) Fairclough, W A Gas Keratitis, 

Australian & New Zealand J Surg 7 163-166, 1937 (g) Genet, L Yperite, 

ischemie conjonctivale, ulcere corneen tradif, Bull Soc d'opht de Paris 49*409- 
412, 1937 (It) Heckford, F Delayed Corneal Ulceration Following Mustard 
Gas Burns, Proc Roy Soc Med 30 949, 1937 (i) 'Jacqueau, A, and Bujadoux, 

\ Infection aigue et spontanee des deux globes oculaires, a deux ans d’intervale, 
chez un ancien yperite, Bull Soc frang d’opht 38 370-380, 1925 (;) Pesme, P 

Fistula de la cornee consecutive a brulure par 1’yperite, Arch d’opht 41 278-283', 
1924 ( k ) Moore, R F, and Heckford, F * Delayed Corneal Ulceration from 

Mustard Gas, Brit M J 1 497-498, 1929 (/) Neame, H Late Result After 

Mustard-Gas Burn of the Eye, Proc Roy Soc Med 22 25-26, 1928 (m) Par- 
lange, J A Les sequelles oculaires des gaz de combat, Arch d’opht 46*87-119, 
1929 (ii) Ridley, H Mustard Gas Keratitis, Proc Roy Soc Med 29 962- 
963, 1936 (o) Rohrschneider, W Spatschadigung der Augen nach Geibkreuzgas- 

( Footnote continued on next page) 
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9 fiom the duplicate lecords of the Evei green School for the Blind 
in Mai y land (1918 to 1924), an institution to which all of the United 
States Army blind of World War I were sent after the close of hostilities, 
and 2 were submitted from private piactice 4 Recently Mann 5 analyzed 
84 cases from one London hospital 

The 107 cases not included in this review ai e mentioned only briefly 
in the literature, 0 and the data are insufficient for analysis 

analysis or case reports 

The original records of the patients are usually not accessible, 
the few which are available are incomplete because of combat conditions 
The available data for the cases reviewed are summarized in table 1 
The cases may be loughly divided into three groups The first group 
consists of the 24 cases, 16 summauzed m table 1 and 8 mentioned by 
Mann, in which the course was a chronic one, with exacerbations and 
remissions The second group consists of 96 cases, 20 summarized in 
table 1 and 76 studied by Mann, m which there were recurrences from 
five months to twenty-six years after the original lesion had apparently 
healed The third group comprises 16 cases (table 1) in which the 
available data do not permit classification 

Mann 5 saw no case of delayed keratitis in which the initial ocular 
symptoms lasted less than six weeks In the literature reviewed here, 
the exact nature and extent of the original burn could not be determined, 
but from the reports m which sufficient detail was given it was noted 
that the initial lesions were severe and hospitalization was prolonged 
From the available clinical data, no essential difference could be 
fpund between the ocular lesions in the cases of chronic and those of 
the recurring type, so they will be described together 

The usual presenting symptoms were severe photophobia and 
lacnmation with frequent diminished visual acuity On examination 
the conjunctiva was found to be congested except m the mtrapalpebral 
fissure, where, adjacent to the limbus, there were porcelain white 

Vergiftung, Kim Monatsbl f Augenh 99 447-455, 1937 (p) Srytr, F Varatzung 
mit Yperite, Oftal shorn 5 215-222, 1930, (g) Zentralbl f d ges Ophth 24 
334-335, 1931 (r) Sourdille', G P Troubles corneens et lesions vasculaires du 

limbe chez un yperite, Bull Soc d’opht de Paris 48 799-801, 1936 (s) Weill, G 

Ulceres tradifs de la cornee chez un ancien yperite, ibid 51 281-282, 1939 
(f) Zettl, W Zur Symptomatology und Therapie der Spatschadigungen des 
Auges durch Gelbkreuzgas, Klin Monatsbl f Augenh 104 217-222, 1940 

4 (a) Burke, J W Personal communication to the authors ( b ) Fneden 
wald, J S Personal communication to the authors 

5 Mann, I Report on a Follow-up Investigation of Eighty-Four Cases of 
Delayed Mustard Gas Keratitis, personal communication to the authors 

6 Ratnaker, R. P A Case of Nystagmus Caused by Mustard Gas, Lancet 
1 423-424, 1919 Parlange s™ 
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ischemic areas surrounded by dilated irregular veins In 6 of the 
repoited cases only the conjunctiva was involved 3m 

In the majority of cases, 74 in Mann’s series and 44 of the 52 cases 
summarized m table 1, the corneal lesions ranged from mild superficial 
kei atitis to a corneal fistula 33 and perforated corneal ulcers 7 

The ulcers were described as being of various depths, sizes and 
locations but usually occurred in the palpebral fissure at the limbus 
The margins of the ulcers were raised and irregular The tissue 
immediately surrounding the ulcer was necrotic In some cases 
calcification took place The clinical course of these ulcers was one of 
frequent remissions and exacerbations Secondary intis occurred m 
5 cases and glaucoma in 2 cases The distribution of the complicating 
lesions m the various groups is shown in table 2 

Some of the patients had fair visual acuity following the healing of 
the initial burn and lost vision completely only as the result of subsequent 
attacks 

Excluding the cases of mild conjunctival involvement reported by 
Parlange, 3m m which there was practically no loss of visual acuity, 
average loss of vision m the remaining cases in table 1 was approximately 
88 per cent This visual disability presents a medicolegal problem 
Unless the recurrent nature of mustard gas burns is understood, the 
examining physician may ascribe the ulcers to another cause, and the 
patient may be thus deprived of his disability compensation 

Until the recent successful use of contact lenses to treat patients 
with such lesions 8 therapy on the whole has been unsatisfactory* 
Local treatment with diathermy, antiseptic and anesthetic ointments 
and atropine has been most frequently given Nonspecific protein therapy 
has been tried, without success 

Enucleation was necessary in 4 cases A Saemisch section was tried 
m 1 case, without success 81 Closure of the corneal fistula in Pesme’s 
case was accomplished by electrolysis Curettage of the corneal ulcer 
was successfully performed m some of the cases reported in table 1 9 
and in some of Mann’s cases 

Tarsorrhaphy was tried m 4 of the cases tabulated here but was 
successful m only 1 This treatment was also successful in Duke-Elder’s 
cases, which are not reviewed here, and was advised by Phillips 8a 
and Mann 5 m their reviews Bickerton, 3a on the other hand, advised 
against this treatment 

7 Bickerton 38 Jacqueau and Bujadoux 81 

8 (a) Phillips, T J , m Discussion on Gas Injuries to the Eye, Proc Roy 
Soc Med 33 229-232, 1940, ( b ) personal communication to the authors (c) 
Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosbj. 
Company, 1938, vol 2 

9 Friedenwald 4b Moore and Heckford 3k 
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Ida Mann, in her excellent review in 1944, c reported the most 
beneficial results to date fiom the use of contact glasses She stated 
that “the history of a long interval, followed by lepeated ulcers and 
fluctuating but slowly deteriorating visual acuity, which is relieved by 
wearing contact glasses, is typical of roughly 46 pei cent of the cases ” 
In all but 2 of her cases conspicuous improvement in visual acuity 
followed the use of contact lenses Because of this notable increase 
in visual acuity, together with the relative insensitivity of their corneas, 
the patients had good tolerance for the contact glasses, almost half 
wearing the lenses throughout the working day 

Phillips, likewise, had remarkable results not only m healing recurrent 
ulcers but also in improving vision with the use of contact glasses 


Table 2 — Summary of Late Complications Found in Cases of Relapsing 
Mustard Gas Lesions of the Eyes 



Chronic 

Recurrent 

Oases Not 


Lesions 

Lesions 

Classified 

Complications 

(24) 

(00) 

(10) 

Oomcal ulcers 

5 

14 

10 



74 (Mann) 


Conjunctivitis 




Chronic 

5 

0 

2 

Follicular 

2 


1 

Iritis 

3 


2 

Cataract 


1 


Glaucoma 




Acute 

1 



Chronic 

1 



Retinitis 

1 



Choroiditis 




Insufficient data 

9 




The use of corneal transplants in ti eatment of these lesions has not 
been reported but may be of value It is also suggested that the scars 
may be cleared by the injection of an enzyme preparation which will 
strongly hydrolyze hyaluronate and chondroitin sulfate 10 

ETIOLOGIC TACTORS 

The etiologic factors most applicable to the production of relapsing 
mustard gas injuries, as taken from the review of Hughes 11 and from 
the more recent literature, are (1) tissue sensitivity, (2) destruction 
of the mucous glands, (3) corneal anesthesia, (4) vascular abnormalities, 
(5) cholesterol crystals and (6) loosening of the corneal epithelium 

10 Meyer,’ K , and others The Effects of Intracorneal Injection of Hyaluronic 
Acid and Its Monosulfuric Acid Ester, The Action of Testicular Enzyme Prepara- 
tions on Corneal Opacities, personal communications to the authors 

11 Hughes, W F , Jr Mustard Gas Injuries to the Eyes, Arch Ophth 
27 582-601 (March) 1942 
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Tissue Sensitivity — Sollmann , 12 after experiments on human beings, 
concluded that “healed mustard burns are over-susceptible to injury, 
mechanical or chemical, and therefore incidentally to mustard ” He 
expressed the belief that uninjured skin does not become sensitive to 
mustard gas As the patients m the present series were not again exposed 
to this gas, the recurrences might conceivably have been due to auto- 
sensitivity to altered corneal proteins That specific antigens may be 
obtained from serum treated with mustard gas was shown by Berenblum 
and Wormall 13 

Destruction of Mucous Glands — Bickerton Sa suggested that the 
changes m the tissue resulted from lack of a lubricating substance after 
destruction of the mucus-secreting glands of the conjunctiva Wartlnn 
and Weller , 14 in their studies on the pathologic changes m rabbit eyes 
burned with mustard gas, showed that there is involvement of the 
conjunctival epithelium m which the mucous glands are located Dut 
that the epithelium is rapidly regenerated From the clinical data no 
evidence of lack of lubricating secretions is found, and the unexposed 
portions of the conjunctiva could be expected to furnish their normal 
contribution of mucus 

Corneal Anesthesia — The cornea was reported to be anesthetic in 
many of the cases, and Fairclough 3£ mentioned this as characteristic of 
recurrent mustard gas lesions If the recurrent or relapsing lesion is 
caused by a mechanism similar to that of neuroparalytic keratitis, it is 
remarkable that it does not occur more frequently m conditions m which 
hypesthesia of the cornea is also present 

Vascular Abnormalities — The ischemic areas m the conjunctiva, 
the “marbled veins” and the necrotic chronic ulcers suggest absence 
of adequate blood supply as a cause -While the conjunctival vessels 
normally may be responsible for some part of the nutritive supply of 
the cornea, the major supply of metabolites normally comes from the 
aqueous and from oxygen of the outside air 

Cholesterol Crystals — Mann and Pulhnger 15 suggested that the 
recurrent lesions may be caused by cholesterol crystals working their 
way to the surface and causing ulceration of the epithelium They 

12 Sollmann, T Dichlorethyl Sulphid (“Mustard Gas”), J Pharmacol 
& Exper Therap 12 303-321, 1919 

13 Berenblum, I , and Wormall, A The Immunological Properties of Pro- 
teins Treated with P /li-Dichlorodiethylsulphide (Mustard Gas) and P iSi-Dichloro- 
diethylsulphone, Biochem J 33 75-80, 1939 

14 Wartlnn, A S , and others The Ocular Lesions Produced by Dichlor- 
ethylsulphide, J Lab & Clin Med 4 785-832, 1918 

15 Mann, I , and Pulhnger, B D The Pathological Effects of Mustard Gas 
on the Eye of the Rabbit, personal communication to the authors 
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observed these ciystals being deposited along the vessels which invade 
the cornea contaminated with mustard gas m experimental animals 

Loosening of the Epithelium — It has been observed m experimental 
mustard gas lesions of the eye that the epithelium which grows over the 
damaged stroma is loosely attached and remains so until the stroma 
returns to normal 10 This loosely attached epithelium is easily rubbed 
off, exposing the underlying abnormal stroma to infective agents 
This sequence, which we have frequently observed in experimental 
animals, may well be the mechanism by which relapsing keratitis is 
caused in man 

SUMMARY AND CONCLUSION 

One hundred and thirty-six cases (including 84 reported by Mann) 
of chronic and recurimg mustaid gas burns of the eye have been 
collected and analyzed No essential difference is found between cases 
of the chronic and cases of the recuirent type In the aveiage case there 
were few, if any, complete remissions, and the condition progressed 
steadily ovei one or more decades to senous visual loss The lesions 
had a characteristic clinical appearance They were usually bilateral 
and involved chiefly the exposed palpebral aperture The conjunctiva 
generally showed a marbled appeal ance, with ischemic areas surrounded 
by dilated, tortuous veins of irregular caliber The corneal ulcers, when 
they occurred, might be shallow or deep and might occur at any location 
on the cornea, frequently at the limbus The edges of the ulcers were 
raised and irregular In some cases the scars became partially calcified 

No universally beneficial treatment has been reported Curettage 
of the diseased corneal tissue and tarsorihaphy seem to have been 
somewhat efficacious in shortening the duration of the relapse Corneal 
transplants have not been tried and may be of benefit The use of 
contact glasses to promote healing of the recurrent ulcers and to improve 
the patient’s vision has been the most successful treatment reported 

Johns Hopkins Hospital 

16 Scholz, R 0 Clinical and Pathological Studies of Ocular Mustard Gas 
Burns, unpublished data 



A SQUINT SYNDROME 


KENNETH C SWAN, MD 

PORTLAND, ORE 

I N 1934 Braun 1 called attention to the fact that the normal “blmdspot,” 
resulting from the absence of perceptive elements in the optic papilla, 
may form the nucleus of a suppression scotoma m the squinting eye 
Seven cases of esotropia are now reported as representative of a clinical 
entity m which the physiologic blmdspot seems to play an exceptional 
role as a central scotoma in the squinting eye Recognition of the 
“blmdspot” syndrome is important because it seems common and reme- 
diable Restoration of comfortable single binocular vision results if 
treatment is properly directed, whereas paitial or improper measures are 
of little benefit and may add to the patient’s distress 

Recognition of this syndiome resulted fiom determination of the 
field of binocular vision in 296 cases of concomitant esotropia in older 
children and adults The field of binocular vision was plotted by the 
use of colored filters and twin projection systems of the type described 
by Lancaster 2 For example, a red filter was placed before the fixating 
eye, and for a fixation point a small red disk of light was projected 
onto an unmarked white screen A green filter was placed before the 
squinting eye and a green disk of light piojected on the screen at various 
positions to plot the field of vision of this eye The fixating eye viewed 
only the red light and the squinting eye only the green light The 
patient was not required to distinguish the color of the peripheial gieen 
image, but was asked only to perceive a second light This method 
permitted plotting of the fields of vision at fixation distances of 0 5 
to 6 meters The test was performed m an illuminated room to simulate 
as nearly as possible the conditions under which the eyes are used 
normally For the proper interpretation of such a test, the deviation 
of the eyes and the state of retinal correspondence had to be known The 
deviation of the eyes during the test was measured by corneal reflex 
(Priestley Smith tape and perimeter) and prism cover test methods 

From the Departments of Ophthalmology, the University of Oregon Medical 
School and the State University of Iowa College of Medicine 

1 Braun, G Gesichtsfelduntersuchungen bei Sclnelenden, Klin Monatsbl f 
Augenh 92 600-613 (May) 1934 

2 Lancaster, W B Detecting, Measuring, Plotting and Interpreting Ocular 
Deviation, Arch Ophth 22 867-880 (Nov ) 1939 
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The state of the retinal correspondence was determined by the major 
amblyoscope and after-image tests, as well as by the red-green method 3 

In accordance with the finding of Travers, 4 the “object of regard,” 
that is, the point of fixation and the immediately surrounding area, 
seemed to be perceived monoculaily in most cases of long-standing 
untreated concomitant esotropia Travers expressed the belief that this 
monocular perception of the “object of regard” was due to suppression 
of the image m the peripheral retina of the squinting eye, however, m 
many of my cases it was demonstrated that rays of light from the 
objects fixated by the fovea of the fixating eye fell on the optic papilla 
of the squinting eye In such instances, an absolute scotoma, the physio- 
logic bhndspot, was provided by nature Esotropia of 12 to 17 degrees 
for distance fixation results in the aieas in the field of binocular vision 
corresponding to the fovea of each eye being overlapped by the physio- 
logic bhndspot of the opposite eye 

In 80 of my 296 cases of concomitant esotropia, the physiologic 
bhndspot of the squinting eye was found to overlie the point of fixation 
when measured at distances of 0 5 to 6 meters with the color filter 
projection method previously described It was impossible in most of 
these cases to do more than theorize as to the possible role played by 
the physiologic bhndspot because it was only part of a large scotoma 
in the squinting eye There were, however, 7 cases in which it seemed 
probable that the physiologic scotoma alone provided a mechanism for 
partial alleviation of diplopia In these 7 cases the bhndspot of each eye 
consistently overlapped the central area of the opposite eye at all 
distances of fixation, and no other scotoma could be plotted in the field 
of binocular vision The pertinent features, treatment and course m 
each of the 7 cases are presented 

Case 1 — A 15 year old white girl had acquired convergent strabismus associated 
with diplopia at the age of 7 years When she was 10, glasses were prescribed, 
and a recession of the medial rectus muscle of the right eve was performed by an 
ophthalmologist The deviation appeared to be corrected, but postoperative diplopia 
was so annoying that it was necessary for the child to withdraw from school 
Disappearance of constant diplopia six months later was associated with return of 
the strabismus At the time of my examination the patient still had periodic diplopia 
and a concomitant esotropia of 14 to 16 degrees for distance fixation Cycloplegic 
refraction revealed 3 D of hyperopia and 1 D of astigmatism in each eye Visual 
acuity was 20/20 in each eye with correcting lenses The only scotomas which 
could be plotted m her fields of binocular vision with the color filter projection 
method were the normal physiologic blindspots The bhndspot of the squinting 
eye was found to overlie the point of fixation at all fixation distances from 0 5 to 6 

3 Swan, K C Definition of Anomalous Retinal Correspondence, Am J 
Ophth 28 58-61 (Jan ) 1945 

4 Travers, T a’B The Origin of Abnormal Retinal Correspondence, Brit J 
Ophth 24*58-64 (Feb) 1940 
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meters Retinal correspondence was normal with the after-image test Diplopia 
was constant with prisms partially correcting the deviation , however, with the major 
amblyoscope adjusted to correspond to the deviation, the patient was able to fuse 
even the most complex picture targets with a convergence-divergence amplitude of 
5 to 7 D and described stereopsis Corrective lenses were prescribed and daily 
orthoptic exercises initiated with the major amblyoscope A convergence-divergence 
amplitude of 25 D developed after several weeks of training, but the deviation 
remained unchanged A 5 mm recession of the medial rectus muscle of the left 
eye was then made Postoperatively, the patient was able to maintain single 
binocular vision for fixation beyond 0 5 meter, but several months of daily home 
training with the Brewster-Holmes stereoscope was required to establish com- 
fortable single binocular vision for reading At the completion of this period, with 
the Maddox rod the patient had 2 D of esophoria for distance and 1 D of esophoria 
for near fixation There was no hyperphoria Prism convergence was 25 D and 
divergence 5 D The vertical vergences were 3 D The patient was able to bar 
read She did her school work comfortably and had no change in status during 
the three years that she was observed after operation 

Case 2 — A 9 year old boy had had convergent strabismus since infancy When 
the boy entered school, at the age of 7, he had difficulty in learning to read and 
described double vision An optometrist prescribed glasses and “exercises,” but the 
eyes remained crossed and periodic diplopia persisted Examination on his admis- 
sion revealed uncorrected visual acuity of 20/20 in each eye, but with cycloplegia 
he had 2D of hyperopia Theie was an alternating concomitant esotropia of 
12 to 17 degrees for distance fixation In the field of binocular vision the point of 
fixation was overlapped by the bhndspot of the squinting eye at all distances 
Retinal correspondence was normal with the after-image test With the major 
amblyoscope, the patient was able to fuse various standard slides after the targets 
were adjusted in the instrument to correspond to the deviation of the eyes, but his 
amplitude of fusional movements was limited to a few diopters Lenses and 
orthoptic exercises were prescribed Six weeks later, when he had acquired an 
amplitude of fusional movements of 15 D on the major amblyoscope, a recession of 
5 mm was done on the medial rectus muscle of the left eye This procedure 
effected only a partial correction of the deviation, and as a result diplopia was 
constant postoperatively An occluder was prescribed for one eye, which was worn 
except when he was taking orthoptic exercises with a prism stereoscope Two 
months after the first operation a recession was performed on the medial rectus 
muscle of the right eye The patient had single binocular vision under room 
conditions on the first postoperative day No deviation was perceptible with the 
cover test, and with the Maddox rod he had only 1 D of esophoria for distance and 
2 D of exophona for near fixation Prism convergence was only 7 D and prism 
divergence 2 D , therefore, orthoptic exercises were continued at home for a month 
after operation At the end of that period prism convergence had increased to 
12 D , and the patient was able to bar read He wgs able to read with comfort and 
progressed rapidly m school during the following two years of observation 

Case 3 — A boy aged 11 was referred to me with a diagnosis of “horror 
fusioms” Convergent strabismus had been present since infancy When the boy 
started school, he had difficulty in learning to read because of periodic double 
vision Glasses correcting his 3 D of hyperopia did not seem beneficial , therefore, 
the attending ophthalmologist did a recession on the medial rectus muscle of the 
ught eye Postoperative diplopia was constant and necessitated the boy’s with- 
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drawal from school for a year At the end of this period the eyes had returned to 
the squinting position and the diplopia had become periodic My examination, two 
years later, revealed concomitant esotropia of 14 to 16 degrees for distance fixation, 
with overlapping of the point of fixation by the physiologic bhndspot of the squint- 
ing eye Diplopia could be created under room conditions by partially correcting 
the deviation with prisms Retinal correspondence was normal in the after-image 
test With the major amblyoscope adjusted to the deviation of his eyes, the patient 
was able to fuse even the most complex stereoscopic tragets, but his amplitude 
of divergence and convergence was limited to several diopters Monocular occlusion 
was prescribed, and orthoptic exercises were initiated to develop a large amplitude 
of fusional movements before operation After fourteen orthoptic sessions of thirty 
minutes each with tire major amblyoscope he was able to fuse the standard stereo- 
scopic targets over a range from 16 to 27 degrees of convergence A recession of 
the medial rectus muscles was then performed, which reduced the deviation to 2 
degrees of esophona On the first postoperative da> the boy had single binocular 
vision for all objects beyond 1 meter After one week of orthoptic training he was 
able to fuse larger objects at 30 cm but was unable to read fine print with both 
eyes without a spasm of accommodation At the end of two weeks of orthoptic 
training he w r as able to read the finest newspaper print through a bar reader 
When last seen, one year after operation, the boy had comfortable single binocular 
vision With the Maddox rod, he had 2 D of esophona for distance and 1 D of 
exophona for near fixation Prism divergence was 4 D and prism convergence 
14 D One diopter of left hjpcrphoria was corrected by incorporating a prism in 
his glasses Stcreopsis was present 

Case 4 — An 8 year old boy had had crossed ejes since infancy Glasses had 
been prescribed when he was 2}d years old, and an operation had been jicrformed on 
the right lateral rectus muscle at the age of 5 years, but no improvement was noted 
When the boy started school, at the age of 7, he complained periodically of diplopia 
Exercises with a prism stereoscope were begun under the supervision of an 
ophthalmologist but were discontinued when no benefit was evident One year 
later the patient was admitted to mj service with the complaint of double vision 
and inability to read comfortably without closing one eje The pertinent findings 
were a refractive error in each eye of 1 D of hyperopia associated with 1 D of 
astigmatism and right concomitant esotropia of 13 to 15 degrees for distance fixation, 
and overlapping of the fixation point by the bhndspot of the right eye Under room 
conditions, diplopia resulted with 30 D of prism base out, but with the major ambly- 
oscope adjusted to from 11 to 16 degrees of convergence the boy was able to fuse 
even the most complex stereoscopic targets Retinal correspondence was normal 
in the after-image test Correcting lenses were prescribed, and a recession of the 
medial rectus muscle of the right eye was made after two weeks of orthoptic 
exercises When the bandages were removed, on the second postoperative day, 
the patient had single binocular vision With the Maddox rod he had 1 D of 
espohona for distance and 3 D for near fixation There was no vertical deviation 
Prism convergence was 16 D, and prism divergence was 4D He was able to bar 
read after several days of intensive orthoptic training Further orthoptic exercises 
were considered unnecessary, for the boy had comfortable single binocular vision 
and a large reserve of fusional movements Reexamination a year later revealed 
no change in his status 

In the successful treatment of the preceding 4 patients, corrective 
lenses, orthoptic measures and surgical procedures were utilized fully 
In the following 2 cases partial measures were attempted 
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Case 5 — A girl aged 14 had had convergent esotropia and periodic diplopia 
since the age of 4 years Repeated changes of glasses did not seem to affect the 
deviation or diplopia, an operation was therefore performed by an ophthalmologist 
when the child was 8 years of age After opei ation, the patient had constant diplopia 
until the squint returned to its former deviation, three months later The parents 
were so discouraged that no further care was given the patient’s eyes until my 
examination, six years later With cycloplegia, the right eye was found to have 2 D 
of hyperopia and the left eye 4 D of hyperopia with 2 D of astigmatism. Maximal 
visual acuity was 20/20 in the right eye and 20/20 — 5 in the left eye The deviation 
and other measurements were otherwise similar to those in the preceding cases 
Orthoptic treatments were not possible, for social and economic reasons, therefore, 
after correcting lenses had been worn for three months, operation was performed, 
at the family’s insistence for purely cosmetic reasons Recession of the medial 
rectus muscle of one eye resulted in reduction of the deviation to 3 degrees of 
esotropia Constant diplopia was evident on the first postoperative day and persisted 
for about six weeks Reexamination two months after operation revealed that the 
deviation was only 2 degrees less than that measured preoperatively The parents 
were dissatisfied and refused further treatment 

Case 6 — A girl aged 19 had a history similar to that in the preceding cases, 
that is, one of convergent strabismus and periodic diplopia, not benefited by the 
usual procedures At the age of 8 and again at the age of 13 she had undergone 
operation for esotropia Each operation had been followed by a period of partial 
correction of the deviation associated with constant diplopia The clinical findings 
were similar to those in the preceding cases except for a larger degree of anisome- 
tropia Her refractive error was less than 1 D of simple hyperopia in the left eye 
and 3 D of hyperopic astigmatism at an oblique axis in the right eye I advised the 
patient that another operation, as well as orthoptic measures and lenses, would 
be required before her eyes could be corrected She refused treatment because 
of her previous unfortunate experience with operations 

Case 7 — A medical student aged 24 stated that his eyes had been crossed in 
childhood but had been corrected with glasses He stated that he had had diplopia 
for years but it bothered him only when he “thought about it ” Examination 
revealed concomitant esotropia of 12 to 14 degrees for distant fixation, associated 
with A l / 2 D of hyperopia and 1J4 D of astigmatism m each eye Visual acuity was 
20/20 with correction Retinal correspondence was normal Overlapping of the 
fixation point by the normal blmdspot of the squinting eye could be plotted 
accurately with the red-green projector system No treatment other than the 
prescription of glasses was undertaken in this case because the patient had learned 
to compensate for his diplopia and the cosmetic defect was not conspicuous The 
deviation was less apparent because the patient had a positive angle gamma of 
2 degrees in each eye, a wide interpupillary distance and prominent ejes 

COMMENT 

The similarity m histones and clinical findings m the afore- 
described cases is striking, however, other features may be evident 
when additional cases are studied by methods other than those which 
I used Certainly, 7 cases do not constitute an adequate series from 
which to draw conclusions concerning therapeutic measures, but it 
is noteworthy that in 4 of the cases unsuccessful surgical measures 
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had been performed prior to the patient’s admission In the fifth 
case, an operation which I perfoimed for cosmetic purposes was 
unsuccessful It seems, therefore, that operation unaccompanied with 
orthopic procedures is not likely to be successful in these instances 
and may increase the patient’s distiess by making diplopia constant 
Likewise, glasses and orthoptic procedures seem of little benefit 
without accurate surgical correction of the deviation It should be 
noted, however, that no patient whom I observed was under 8 years 
of age Strabismus recognized earlier in childhood might be more 
amenable to the nonoperative procedures 

SUMMARY 

Seven cases of esotropia aie reported as possible examples of a 
clinical entity in which the squinting eye is so deviated that its physio- 
logic blmdspot plays a special role as a central scotoma The history 
is that of a mild degree of convergent strabismus with periodic diplopia 
The syndrome consists of hypermetropia or anisometropia, esotropia 
of 12 to 17 degrees for distance fixation, normal retinal correspondence 
and a binocular visual field in which the physiologic blmdspot of the 
squinting eye constantly overlies the point of fixation Fusional ability, 
with a limited amplitude of convergence and divergence, can be 
demonstrated by haploscopic devices adjusted to the deviation of the 
eyes 

The prognosis for restoration of comfortable single binocular vision 
is excellent if this “blmdspot syndrome” is recognized and treatment 
is properly directed In addition to glasses and surgical measures, 
orthoptic training must be utilized to develop an adequate amplitude of 
fusional movements and to establish a proper convergence-accommoda- 
tion mechanism , otherwise, postoperative diplopia is annoying, and there 
is a tendency for the eyes to return to the squinting position 

3181 SW Marquam Hill Road 



DERMATOMYOSITIS WITH RETINOPATHY 

Report of a Case 


JACK V LISMAN, MD 
NEW YORK 

TAERMATOMYOSITIS is a rare disease of protean manifestations 
It is characterized clinically by degeneration of many of the muscles 
of the body together with a nonsuppuiative inflammation and atrophy 
of the skm and mucous membranes Involvement of the retina is the 
larest manifestation of this raie syndiome The retinal involvement 
was first noted by Bruce 1 in 1938 in a report of 3 cases, m 1 of which 
autopsy was performed, with histologic examination of the posterior 
segment of the eye The case to be leported represents a second one 
in which histologic examination of the eye at autopsy was possible 

CLINICAL FEATURES 

The disease was first described in 1863 by Wagner 2 It may appeal 
acutely, with severe and rapidly progi essive symptoms , or it may be 
seen in a subacute or chronic form, with remissions and exacerbations 
and sometimes complete recovery In 2 of the 3 cases reported by 
Bruce 1 the patient recovered, and there was complete absorption of the 
retinal lesions The chronic form is usually insidious m onset, with 
fever of low degree, malaise, anorexia, loss of weight and weakness 
A rash is usually associated at some stage and is variable The most 
characteristic cutaneous lesion is patchy erythema, which is faintly 
indurated, slightly scaly and dry Keil 3 noted a characteristic facies 
composed of two elements (1) definitely swollen eyelids with some 
swelling of the adjacent portion of the cheeks and nose, and (2) a 
background of faint rosy or pale blue skm 

The net effect of these appearances is to create a sort of heliotropic bloating of 
the face, resembling the early stages of cadavaric decomposition 

From the Neurological Service of Dr Nathan Savitsky, Mornsama City 
Hospital 

Read at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, Nov 1945 

1 Bruce, G M Retinitis in Dermatomyositis, Tr Am Ophth Soc 36 
282-297, 1938 

2 Wagner, E Fall emer seltnen Muskelhi ankheit. Arch f Heilk 4 282,1 863 

3 Keil, H Manifestations in Skin and Mucous Membranes in Dermato- 
myositis, with Special Reference to Differential Diagnosis from Sjstemic Lupus 
Erythematosus, Ann Int Med 16 828-871 (May) 1942 
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The mortality rate is 50 pei cent Calcinosis universalis sometimes 
occurs, with deposition of calcium in the subcutaneous tissues, muscles 
and joints The outcome when recovery occurs is likely to be marked 
by residual muscular atrophy and peimanent cutaneous changes The 
muscles of the shoulder girdle, arms and legs are particularly susecptible 
O’Leary and Waisman 1 noted that the distal musculature of the extremi- 
ties suffers less than the pioximal The muscles are charactei istically 
painful and tender to the touch Muscular atrophy occurs, and the 
disease is frequently associated with muscular contractions and fixed 
joints The mucous memhianes of the mouth and the conjunctiva fre- 
quently share in the nonsuppurative inflammation that involves the skin 
Depending on the degree of muscular involvement, the symptoms are 
referable to many of the body systems , weakness of the trunk and the 
extremities, as well as hoaiseness and djsphagia, are seen Involvement 
of the diaphragm and intercostal muscles produces dyspnea , broncho- 
pneumonia and respiratory paralysis are the usual causes of death 
Erysipelas may develop, with overwhelming toxicity and death Cardiac 
failure may be caused by involvement of the heart muscle , electrocardio- 
graphic abnormalities are frequent Sphinctcric weakness is found 
Subcutaneous edema is a common finding and may be firm or pitting 
The distribution of the cutaneous manifestations is not determined b) 
the extent of musculai involvement Mild pigmentarj and atrophic 
changes of skin may be seen over the joints 

Dermatomyositis may involve the e\es in many wavs 

Eyelids — In the average case the eyelids represent the first tissues 
to be involved, and the appearance exhibited by the lids is of cardinal 
importance Involvement of the lids may be the only cutaneous sign 
As a rule the lids are swollen and pink Careful examination will reveal 
that the rosy hue is due to the presence of numerous, closely set telangi- 
ectases The edematous area of infiltration will generally pit on pressure 
and is very loose, the lower lids may hang in folds In some cases the 
edema is firm The lids may be fender to the touch, owing to involve- 
ment of the orbicularis oculi The edema of the lids m this disease is 
differentiated from that due to glomerulonephritis by the presence of 
telangiectases and the absence of renal involvement The association 
of edema of the lids and muscular pains gave rise to the old name of 
pseudo trichinosis , the differentiation from true trichinosis is made 
by the presence of the inflammatory reaction, 1 e , the erythema, telan- 
giectasia and pigmentation Subconjunctival hemorrhage, which is likely 
to occur m trichinosis, is not seen in dermatomyositis The edema 
of the lids is differentiated from that of angioneurotic edema by the 

4 O’Leary, P A , and Waisman, M Dermatomyositis, Arch Dermat & 
Syph 41 1001-1019 (June) 1940 
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transitory natuie and the lack of inflammatory reaction m the latter 
The telangiectasia is best seen by spreading the lids and rendering them 
taut, for the small telangiectatic patches may be obscured by the over- 
hanging folds The edema of the lids associated with sinusitis has its 
maximum intensity close to the root of the nose In the later stages 
of the disease a reticulated pigmentation and superficial localized atrophy 
replace the edema 

Conjunctiva — The conjunctiva is not so frequently involved as the 
mucous membranes of the mouth and phaiynx The conjunctiva may 
be hyperemic, coi responding to the telangiectasia of the skm This 
sometimes gives a bluish led color to the palpebral portion Paralysis 
of the extraocular muscles due to local muscular involvement has been 
reported, and diplopia is a rare symptom Varying degrees of ptosis, 
strabismus, iritis, nystagmus and exophthalmos have been reported as 
well The presence of retinal hemorrhages and exudates was first noted 
by Bruce 1 , the clinical picture and the- histologic changes seen in the 
retina m his cases are similar to those m the case to be reported 

REPORT OF CASE 

History , — S W , a white man aged 53, was observed for the first time on 
Jan 28, 1941, on his admission to the neurologic service of the Morrisama City 
Hospital The main complaint was generalized weakness, of six months’ duration 
This had been steady and progressive, and by the time the patient had come 
under observation at this hospital he was barely able to sit or stand erect unaided 
There had been a loss of weight of 20 pounds (9 1 Kg ) since the onset of weak- 
ness Two months prior to his admission the eyelids had begun to swell, and 
the swelling had persisted There had been increasing stiffness of all joints 
of the body with severe pain on extension, especially at the elbows and fingers 
The voice had become progressively lower in pitch There was considerable 
difficulty in swallowing A cough, productive of a moderate amount of sputum, 
had been present for the week preceding admission There had been one episode 
of hemoptysis A rash had appeared over the face in the butterfly distribution, 
as well as over the shoulders and the tips of the fingers 

Examination — Examination on his admission to the hospital revealed an 
emaciated man, with a pinched, painful facies The patient was alert, oriented 
and cooperative He preferred to lie quietly m bed in a position of generalized 
semiflexion and was able to sit erect only when aided Forced extension at the 
elbows or knees resulted in great pam The muscles of the trunk and extremities 
were extremely tender, lying prone or supine was equally painful There was a 
disseminated cutaneous rash in various stages of atrophy A deep subcutaneous 
inflammatory reaction was present over the palmar surface of all the fingers, 
With several patchy areas of necrosis The inflammation was limited to the 
palmar surface only Decubitus ulcers were present over the hips, shoulders, 
elbows and heels An erythematous, atrophic eruption was present on the face m 
butterfly distribution An erythematous, scaly eruption was present over the 
entire back The eyelids were moderately edematous and did not pit on pressure 
A few small telangiectases were present in one upper lid The biceps were small, 
tense and fibrous to the touch There were generalized weakness and muscular 
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atrophy Fibrillary twitchmgs of the tongue were seen There were no focal 
neurologic signs Examination of the chest revealed no signs of a pathologic 
process in the lungs There were no evident clinical cardiac abnormalities 

Ophthalmic Examination — Examination of the fundi revealed numerous areas 
of retinal exudate reminiscent of cotton wool patches (figure, A) These areas 
were at the posterior pole and surrounded the disk and macula They varied in 
size from small dots to areas as large as the disk The color w'as grayish yellow 
wuth a rather dull surface They were not w'cll circumscribed and tended to fade 
out into normal retina For the most part they overlay the vessels, but occa- 
sionally they were deep They were roughly circular and tended to coalesce. 
Numerous hemorrhages were seen intermingled with the exudate, these were of 
both the deep round and the superficial striate varieties The retinal picture w'as 
not at all static, and new' hemorrhages and exudates appeared as others were 
absorbed during the short interval that the patient was under observation The 
disk and the vessels were normal 



Laboratory Data — The Wassermann and Kahn reactions of the blood w'ere 
negative The urea nitrogen content of the blood W'as 20 mg per hundred cubic 
centimeters The total serum protein was 4 99 mg per hundred cubic centimeters, 
with an albumin globulin ratio of 1 41 The nonprotein nitrogen measured 38 8 
mg Sugar tolerance studies revealed a normal curve There were no urinary 
abnormalities The electrocardiogram revealed low voltage in all leads, with the 
T waves depressed in all leads 

Course of Illness — The patient had a low grade fever, with a temperature 
between 100 and 101 F, until the tenth day of his stay in the hospital, when 
his temperature rose to 104 F Facial erysipelas appeared as well as broncho- 
pneumonia The course was progressively downhill, and he died on the twelfth 
day after admission 
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Autopsy — Autopsy was performed within a few hours after death Death was 
reported as due to bilateral bronchopneumonia and streptococcic cellulitis of the 
face, scalp and mediastinum The brain showed evidence of slight toxic enceph- 
alopathy Microscopic sections of skin showed thinning of all the layers 
with dyskeratosis (figure, B ) The rete pegs were prolonged into the corium 
In the latter theie was pronounced degeneration of the fibers with collagenous 
deposits, localized areas of necrosis were present, with an exudate of polymorpho- 
nuclear cells and increased vascularity (figure, C ) The degenerative process and 
collagen deposits extended into the subcutaneous fat Histologic examination of 
muscle revealed an exudate between the muscle bundles, infiltrating and destroying 
muscle fibers The exudate was perivascular for the most part and consisted of 
lymphocytes and large mononuclear cells There was some proliferation of con- 
nective tissue, with replacement of muscle fibers The muscle fibers in many 
areas were fragmented and had lost their striations and stained lightly The 
arterioles showed thinning with narrowing of the lumen and occasional thrombus 
formation Changes were seen in the muscles of the heart and diaphragm and in 
the biceps and pectoral muscles Examination of the sectioned eye } as reported 
by Dr C Perera, showed slight postmortem changes m the retina There were 
occasional hyaline or lipid changes in the external plexiform layer, especially 
around the macula A few small scattered hemorrhages were seen at various 
layers of the retina Except for these changes, the eye was completely normal 
The vessels showed no pathologic change 

SUMMARY 

The case of deunatomjositis reported here is unusual because of 
the associated retinopathy This is the second case of this kind m 
which histologic studies were made The pathologic process is not 
specific for this disease 

654 Madison Avenue 

DISCUSSION 

Dr Charles A Perera, New York There was nothing specific 
about the letinal lesions, which consisted m deposits m the external 
layers of the retina One could not make the diagnosis from the retinal 
picture alone However, the changes m the 2 cases, that of Dr Lisman 
and that of Dr Bruce, were similar 



PHARMACOLOGIC ACTION OF SOMt OPHTHALMIC DRUGS 

WALTER MODELL, MD 
NEW YORK 

TAESPITE the fact that most drugs used in ophthalmology are applied 
directly to the eye, information about their absorption from the 
surface of the globe is scanty Only in the case of some of the latest 
additions to ophthalmic medicine, the sulfonamide drugs and penicillin, 
has the problem of absoiption from the site of then application been 
systematically studied 

It might be expected, since the conjunctiva is not, like the intestinal 
tract, provided with special mechanisms for absorption, that absorption 
from its suiface would be very poor However, as ophthalmologists have 
long known, it is a good absorbing surface for many drugs Satisfactory 
effects are obtained after the local instillation of nnotics, mydnatics, 
cycloplegics, anti-mfectives, anesthetics and otheis Macht 1 showed that 
after apomorphine had been placed on a dog's eye vomiting occurred m a 
few minutes, indicating exceedingly pi ompt absorption of that drug from 
the conjunctival sac info the blood stream 

The general phenomenon of absorption has been the subject of con- 
siderable recent investigation, and several factors have been determined 
which influence the rate of absorption from and penetration through skin 
and mucous surfaces, and which appear to operate m the case of the eye 
as well as in other parts of the body Detailed data concerning these 
factors have now been accumulated which make it possible for the 
ophthalmologist to prescribe drugs used locally in the eye in the form 
m which they are most effectively absorbed For example, it has been 
shown that the lower the surface tension, 1 e , the greater the surface 
activity of a solution, the more rapidly drugs contained m it penetrate the 
conjunctiva 2 Thus, a solution of an alkaloid or sulfadiazine can be made 
to penetrate much more quickly if to its solution a detergent, or wetting 
agent, is added Many such surface tension-lowering agents are now 
known , their production has been stimulated for industrial reasons They 

From the Department of Pharmacology, Cornell University Medical College 
Read before the New York Society for Clinical Ophthalmology, Nov 5, 1945 

1 Macht, D I , and Teagarden, E J , Jr The Effect of Light on the 
Behavior of Rats After Injections of Qumin and Quinidin Sulphates, J Pharmacol 
& Exper Therap 22 21 (Aug ) 1923 

2 Bellows, J G , and Gutmann, M Application of Wetting Agents m 
Ophthalmology, with Particular Reference to Sulfonamide Compounds, Arch 
Ophth 30 352 (Sept) 1943 
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decrease the intei facial tension between air and liquids and make the 
contact between solutions and the conjunctival surface moie intimate 
Dei matologists have been using wetting agents for some time to promote 
penetiation of the skin, but their use in ophthalmology has been more 
recent Attention has been called to the fact that many of them are far 
too toxic for use in medicine Some of those which can be used on the 
skm are lintant to the conjunctival surface m even moderate concentra- 
tion But when requned, effectual concentrations of some of these 
whetting agents may be used wuth safety 3 

The osmotic tension of solutions also influences the rate of absorption 
The closei the approach to isotonicity, the more lapid the absorption 
Tables on the tonicity of solutions of various ophthalmic drugs, indicating 
the amount of salt necessaiy to add to make them isotonic with tears, 
are available 4 The pn of solutions is important in modifying the absorp- 
tion as w^ell as the irritant piopeities of solutions used on the eye The 
closer the approach to the phjsiologic pn of about 7 5, the less the con- 
junctiva is irritated 0 Most, but not all, ophthalmic drugs are best 
absorbed fiom the conjunctiva when in alkaline solution Shifting 
from an acid to an alkaline p n may increase absorption as much 
as twenty times m the case of certain drugs Buffer solutions may 
be prepared with wdnch one can make solutions of optimal p H of 
virtually all ophthalmic diugs Tables for their preparation have 
been published 

Ophthalmic prescriptions should, theiefore, take into consideration 
the surface tension, /> H and osmotic tension It is possible to combine all 
these factors in a solution compatible with an effective concentration of 
most drugs so that a nonirritant, well absorbed, pharmacologically active 
preparation is obtained 

I shall consider here only the anti-infective and the choline group of 
drugs 

ANTI-INFECTIVE DRUGS 

The two new anti-infective diugs, the sulfonamide compounds and 
penicillin, are so superior to anything before available that there should 
now also be new and higher standards of antibacterial effectiveness It is 
worth while to evaluate the older local antiseptics in the light of such 
new standards to see whether they still have any place m the treatment of 
local infections of the eye 

3 Leopold, I H Local Toxic Effect of Detergents on Ocular Structures, 
Arch Ophth 34 99 (Aug ) 1945 

4 Cogan, D G, and Hirsch, E O The Cornea VII Permeability to 
Weak Electrolytes, Arch Ophth 32 2 76 (Oct ) 1944 

5 Elvm, N C The pn and Tonicity of Ophthalmic Solutions, Arch Ophth 
29 273 (Feb ) 1943 Cogan and Hirsch 4 
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An antiseptic is a substance which retards the development of disease- 
producing bacteria There are a host of such substances It is possible 
to demonstrate many apparently desirable and useful properties of these 
antiseptic substances m the test tube Some can be shown to have cer- 
tain bacterial specificities, while others are polyvalent, some penetrate 
agar gels well, the potency of others seems not to be disturbed much by 
the presence of pus, protein or tears , some can be shown not to interfere 
much with the in vitro activity of leukocytes or fibroblasts, and some 
seem to be potent m exceedingly high dilution ' But however strongly 
such information seems to indicate that a chemical antiseptic is desirable, 
the best evidence is that m utro information has no bearing on the 
results which may be obtained in vivo or on the usefulness of the drug 
m the local treatment of infections of the skin and mucous surfaces of the 
body The in vivo test is the only true test of the effectiveness of a 
substance 0 

The body has potent and useful antibactenal properties of its own 
It has been shown that chemical antiseptics may interfere with these 
normal anti-infective actions in the body Lysozyme is an important 
natural antibacterial agent in tears There is evidence adduced by 
Fleming 7 long before he discovered penicillin that when lysozyme is 
mixed with some chemical antiseptics the two may prove to be mutually 
antagonistic and vitiate promptly each other’s antibacterial properties 
Such a reaction developing between the lysozyme in tears and a chemical 
antiseptic instilled in the conjunctival sac therefore strongly favors the 
development of bacteria If local irritation should follow r the use of the 
chemical antiseptic, bacterial growth would be still further enhanced 

During World War I, when there were no sulionamide drugs or 
penicillin, local antiseptics w r ere freely used m wounds Many studies 
even then indicated that the best results w r ere obtained wdien contaminated 
wounds w r ere irrigated with sterile saline solution, and not when treated 
with antiseptic solutions This fact is now' moie generally recognized 
There is considerable evidence to show that sterile wounds heal far more 
rapidly when no antiseptics are applied The indications are that when 
no infection is present the local use of antiseptics retards healing, and 
that wdien infection is present strong chemicals may retard the eradication 
of the bacteria as well 8 The usefulness of local antiseptics is indeed 
limited m most parts of the body, and I doubt whether the eie is an 
exception to this rule 

6 Conferences on Therapy Evaluation of Local Antisepsis, New \ork 
State J Med 44 2606 (Dec 1) 1944 

7 Fleming, A Antiseptics and Chemotherapy, Proc Roy Soc Med 33 
127 (Jan) 1940 

8 Fleming, A The Action of Chemical and Physiological Antiseptics in 
a Septic Wound, Brit J Surg 7 99 (July) 1919 Footnote 6 
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i The leason that the sulfonamide drugs seemed so miraculous is that 
they were the hist polyvalent anti-infective agents that did the work 
which had so long been hoped for from chemical antiseptics The 
sulfonamide compounds may be an old story today, but there are still 
important infections m the treatment of which penicillin is ineffectual 
and for which the sulfonamide compounds can be used to advantage 

I should like to press the question of the local use of sulfonamide 
drugs as against their systemic admmistiation m the treatment of infec- 
tions in the eye Originally it was thought that local use was desirable, 
since it would pioduce high concenti ations of the drug at the site of appli- 
cation An experience has accumulated which has led to the questioning 
of this hypothesis Unfavoiable lesults have followed indiscriminate 
application of sulfonamide drugs directly to the peritoneal sac, as well as 
to other body cavities and stu faces In the beginning of World War II, 
the sulfanilamide powder dispenser was a much used item in the official 
first-aid field kit, and the contents were freely dropped into field wounds 
Before the war was over, by Aimy directive, these dispensers were 
removed from the kits, and soldiers wounded on the field were given 
sulfonamide tablets orally instead The results following oral adminis- 
tration were far superior to those obtained with local use The powders, 
used locally, delayed healing, while bactei lal eradication was effective by 
oral administration 

All evidence indicates that the sulfonamide drug operates from the 
interior of a cell, and not as a surface-acting material Its presence 
inside the cell is important, and systemic administration seems to be 
the most efficient method of getting the drug there This has been 
supported by many obseivers and is the conclusion of a recent extensive 
report 9 There seems to be little in support of the local use of sulfona- 
mide drugs With respect to the eye, there is evidence that after systemic 
administration high concentrations m the globe are achieved, while 
absorption from the surface is not great In addition, although all do not 
agree, some investigators have found that its local use delays healing 10 
Many ophthalmologists continue to use sulfonamide drugs locally for 
ocular infections, but it might be well for them to examine their results 
more critically 

Penicillin has taken the limelight in general medicine and an important 
spot in ophthalmic medicine as well 11 It is absorbed from the surface 

9 Meleney, F L A Statistical Analysis of a Study of the Prevention of 
Infection in Soft Part Wounds, Compound Fractures and Burns with Special 
Reference to the Sulfonamides, Surg , Gynec & Obst 80 263 (March) 1945 

10 Bellows, J G Local Toxic Effects of Sulfanilamide and Some of Its 
Derivatives, Arch Ophth 30 65 (July) 1943 Leopold, I H , and Steele, W H 
Influence of Local Application of Sulfonamide Compounds and Their Vehicles 
on Regeneration of Corneal Epithelium, ibid 33 463 (June) 1945 

(Footnotes continued on next page) 
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of the eye and when taken systenncally finds its way into the globe 
Penicillin is quickly eliminated from the body Penicillin may be used 
locally to advantage — it is surface active against bactei la and nomrritant 
even in high umtage Recently it has been show n that its oral adminis- 
tration is practical About five times as much penicillin must be given 
by mouth to produce effects equivalent to those of intramuscular adminis- 
tration Thus, 100,000 units taken by mouth is equivalent in effect to 
20,000 units given intramuscularly Much has been made of the neces- 
sity of neutralizing the acid of the stomach with a buffer when penicillin 
is admmisteied orally However, the use of a buffer is not essential, and 
penicillin alone taken by mouth apparently works just as well as the 
tablets now available, which combine the penicillin with sodium citrate 12 
A cheap and simple procedure is to use the contents of the usual paren- 
teral ampule dissolved in tap water 

Penicillin treatment should not be terminated until an infection is 
completely eradicated, or relapse may develop In penicillin therapy a 
continuously maintained concentiation of the drug is most important 
Peaks of concentration which are followed by low levels serve no useful 
purpose They represent \\ asted penicillin It is the highest continuously 
maintained level which is the effective level, no matter how high the 
occasional peak 

CHOLINE DRUGS 


Drugs acting on the autonomic nervous system have long been used 
in ophthalmology , perhaps longer than in any other branch of medicine 
A great deal of earlier pharmacologic information about these drugs was 
obtained through observations made in ophthalmology The choline 
group of drugs, acting on the parasympathetic system, has only lately 
entered the field of ophthalmology 13 Their parasympathomimetic action 
in the eye simulates that of stimulation of the oculomotor nerve, namely, 
miosis This effect is produced by oculomotor stimulation, since a 
choline, acetylcholine, is normally elaborated at the nerve terminal when 
it is stimulated It is the acetylcholine so produced which causes the 
miosis In a similar mannei , stimulation of the vagus nerve and its bulbar 
and sacral counterparts produces effects on glands, organs and blood 


11 von Sallmann, L, and Meyer, K. Penetration of Penicillin into the Eye, 
Arch Ophth 31 1 (Jan ) 1944 Leopold, I H , and LaMotte, W O , Jr Pene- 
tration of Penicillin in Rabbit Eyes with Normal, Inflamed and Abraded Corneas, 
ibid 33 43 (Jan ) 1945 Dunnmgton, J H , and von Sallmann, L Penicillin 
Therapy in Ophthalmology, ibid 32 353 (Nov ) 1944 

12 Bunn, P A , McDermott, W , Hadley, S , and Carter, A The Treat- 
ment of Pneumococcic Pneumonia with Orally Administered Penicillin, J A 
M A 129 320 (Sept 29) 1945 

13 Kravitz, D Carbaminoyl choline Chloride in the Treatment of Glaucoma, 
Arch Ophth 32 283 (Oct ) 1944 
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vessels elsewhere in the body The acetylcholine so produced is almost 
instantaneously destroyed in the body by an enzyme called cholinesterase 
This destruction prevents acetylcholine from accumulating m the body 
When acetylcholine is injected into the body, it produces the same effects 
as parasympathetic stimulation, as might be expected, since this is what 
parasympathetic stimulation itself does The injected acetylcholine is also 
quickly destroyed by esterase Its effects are so short lived that acetyl- 
choline is not a clinically useful drug 

The beta-methyl derivative of acetylcholine, mecholyl chloride, is far 
more slowly destroyed by esterase than is acetylcholine itself Effects are 
therefore of longer duration, making mecholyl clinically useful Another 
choline, carbarmno) lcholme chloride, called Carchohn when prepared 
for ophthalmic use, is not destroyed by esterase Therefore, when car- 
bammoylchohne is introduced into the body, effects of much longer 
duration than those of mecholyl are obtained Since it is poorly absorbed, 
the action of carbammolycholme, after local instillation m the eye, is con- 
siderably enhanced by combination with a wetting agent For this pur- 
pose zephiran chloride is often recommended 

This is only part of the story, hoivever Physostigmme and neo- 
stigmine, which are not choline derivatives, also simulate the effects of 
parasympathetic stimulation They achieve this, however, by destroying 
esterase, so that acetylcholine formed during the normal physiologic tonic 
stimulation of the parasympathetic system is not destroyed but accumu- 
lates until pronounced parasympathetic effects are produced After the 
administration of physostigmme or neostigmine, acetylcholine itself if 
injected produces effects of much longer duration because its destruction 
by esterase is, delayed The same is true of mecholyl The reported 
potentiation of the effects of mecholyl in the eye by neostigmine is due to 
the inhibition of esterase by neostigmine The combination of mecholyl 
and neostigmine produces virtually the same effect as that of car- 
bammoylchohne alone, since the latter needs no protection against the 
destruction by esterase 

Cholines can, of course, produce profound and serious systemic effects 
throughout the body slowing of the heart, depression of blood pressure, 
violent peristalsis and intense nausea However, large doses by mouth 
produce only minute effects, .and parenteral administration is required to 
produce marked systemic actions For this reason, there is little danger 
of systemic poisoning from the swallowing of choline drugs which may 
dram down through the nasolacrimal duct However, when the drug is 
injected directly into the globe, the danger of systemic poisoning from 
mecholyl or carbammoylchohne must be considered Atropine, 1 to 2 
m g given intramuscularly or intravenously, is the best antidote and 
should be kept prepared for instant use 
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One new denvative of carbannnoylchohne deserves special mention 
This substance, called dibutoline, is a dibutyl denvative of carbannnoyl- 
cholme and was recently mtioduced by Swan and White 14 The simple 
chemical change increases its surface activity and reduces its surface 
tension, so that it is well absorbed from the eye The startling feature, 
however, is that this derivative of acetylcholine has exactly antagonistic 
pharmacologic effects to those of carbannnoylchohne, and, instead, 
behaves like atropine It is a mydriatic and cycloplegic Its mydriatic 
action comes on readily and lasts for nearly twenty-four hours, when it 
falls off quickly Its cycloplegic action parallels its mydriatic action, so 
that mydriasis can be used as a measure of cycloplegia It appears to be 
nomrritant and nontoxic by systemic administration in exceedingly large 
doses Since it is a detergent in its own right, it shares the antiseptic 
action which wetting agents possess, as well as their generally good 
absorption 

It is interesting to speculate why there should be this reversal m 
effects Why should a choline act like atropine ? The best explanation 
is that this substance is inactive but that it competes with acetylcholine 
The parasympathetic end organs do not distinguish between the two 
drugs because they are so similar in constitution When the dibutoline 
is present, it displaces the normally formed acetylcholine and locks with 
the effector parasympathetic cells, blocking the tonic action of the acetyl- 
choline Thus, the sympathetic system is permitted to predominate 
Dibutoline does not prevent the formation of acetylcholine, it merely 
blocks its action The effect of dibutoline can be enhanced by combining 
it with epmephnne-hke substances or with atropine 

It is certain that dibutoline, when it becomes commercially available, 
will be used in clinical ophthalmology, and it is probable that it will be 
used in internal medicine as well 15 

Cornell University Medical College 

14 Swan, K C , and White, N G Dibutoline Sulfate A New Mydriatic 
and Cycloplegic Drug, Arch Ophth 33 16 (Jan) 1945, Di-N-Butylcarbaminoyl- 
choline Sulfate A New Cycloplegic and Mydriatic Drug, ibid 31 289 (April) 
1944 

15 Peterson, C G , and Peterson, D R Dibutoline I Pharmacodynamic 
Actions of a Choline Ester with Atropine-like Properties, J Pharmacol & Exper 
Therap 8i 236 (July) 1945 



STABILITY OF PENICILLIN IN OPHTHALMIC SOLUTIONS 


ERWIN E GROSSMANN, MD 
MILWAUKEE 

I N THE past year seveial lepoils have been made concerning the 
stability of penicillin in solution or m ointment mixture Gots and 
Glazei 1 found that specimens of solution and ointment containing 1,000 
units per cubic centimeter remain active for approximately one month 
at room temperature Kirby 2 found “consideiable activity” in an istonic 
solution of sodium chlonde containing 100 units per cubic centimeter 
after remaining m an open bottle for five months Stem, 3 using 19,285 
units per gram, reported that his ointment retained about 80 per cent 
of its original stiength after five weeks at room temperature in the 
tiopics 

On the other hand Milner 1 claimed that penicillin letamed its 
potency for only four hours when m solution (500 units per cubic 
centimeter) and foi six houis when in ointment form (100 units per 
gram) Sugar, 0 using 2,500 units per gram in a water-soluble jelly 
base, found that the potency dropped to 80 to 90 units per gram after only 
fourteen days, indicating a terrific waste of penicillin In none of these 
cases is it possible to compare or evaluate the results, inasmuch as 
not all workers compared them with controls However, the general 
impression is left that the earlier reports (and some of the recent ones) 
erred m categorically denying the stability of such preparations When 
all the evidence is weighed, it would appear that penicillin does lose its 
antibiotic powers fairly rapidly when allowed to remain unused m 
solution or m ointment form for a short period, but not as rapidly as 
some observers would have it appeal The last word has not yet been 
written concerning the chemistry of penicillin, its properties or its 
stability, but for the present I dare say that the use of “old” penicillin 

From the Department of Ophthalmology, Regional Hospital, Camp Maxey, 
Texas 

1 Gots, J S , and Glazer, A M Stability and Activity of Penicillin in 
Solution and in Ointment, War Med 7 168-169 (March) 1945 

2 Kirby, M M Stability of Penicillin Solution at Room and Incubator 
Temperature, J A M A 125 628-629 (July 1) 1944 

3 Stem, S H Penicillin Ophthalmology Ointment, Bull U S Army M 
°ept i 8 (July) 1945 

4 Milner, J G Penicillin m Ophthalmology, Brit M J 2 175-178 (Aug 
5) 1944 

5 Sugar, H S Personal communication to the author 
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is definitely conti amdicated for parenteral use The methods of assay 
are so varied that no one can be sure of the strength in terms of “unitage” 
in such solutions Inasmuch as a bacteriostatic concenti ation m the blood 
and tissues must be maintained in order foi penicillin therapy to be 
effective, it is obvious that the use of pieparations containing an unknown 
quantity would give the user a sense of false security, and would 
probably be worthless in its end icsults The determination of “unitage” 
is not insurmountable, but it is questioned whether any two laboratories 
could duplicate exactly each other’s work in this regard There are 
many uncontrollable factors that spring up in any assay study, and at 
best only an approximate estimate can be made Factors such as the 
pH of the medium, the content of the medium and variations in sensitivity 
of strains, all have influential bearing on assay determinations 

In spite of this pessimistic outlook, it would appear that for the 
ophthalmologist at least penicillin solutions and ointments could be 
effectively used m spite of lack of knowledge of their potency The 
ophthalmologist is confronted with mnumeiable external diseases of the 
eye, which in most cases lend themselves to local treatment Patients 
with serious ocular diseases are nearly always hospitalized and receive 
treatment with penicillin by the tried and proved parenteral and 
lontophoretic methods One does not risk the use of “old” penicillin 
m cases of such conditions as gonococcic conjunctivitis, corneal ulcer 
orbital cellulitis Yet most ocular conditions, though minor, are greatly 
disabling in industry or otherwise Topical applications are in order, 
and an exact unitage is unnecessary What must be sought for is a 
fairly stable solution that can be made up m small quantities and can 
be made readily available in any pharmacy for public use on prescrip- 
tion This solution should be able to supply the necessary bacteriostatic 
concentration to the tissues involved and remain potent at ordinary room 
temperature, varying from that found m Maine to that m Texas It 
should not be necessary to use the contents of 1 ampule m the treatment 
of any single patient 

With these needs in mind, an attempt w r as made to evaluate several 
preparations both clinically and m the laboratory I have been impressed 
with the fact that usually no more than 10 cc of penicillin solution 
containing 500 units per cubic centimetei need be used in the treatment 
of any individual patient 

The preliminary study included the use of several vehicles Following the 
suggestion of Bellows, 0 white ointment U S P containing 500 units per gram 
of the substance was compared with the stability of penicillin m isotonic solu- 
tion of sodium chloride This study was repeated with three different samples of 
penicillin A standard loop of each preparation was inoculated on a seeded agar 

6 Bellows, J G Penicillin Therapy in Ocular Infections, Am J Ophth 
27 1206-1219 (Nov) 1944 
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plate and allowed to incubate for forty-eight hours This procedure was repeated 
every fourth day until no zone of inhibition occuired Similar experiments were 
performed (repeated three times) using Aquaphor 7 as the ointment base, con- 
taining 500 units per gram At the same time part of the material was set aside 
for clinical use m treatment of such conditions as catarrhal conjunctivitis, horde- 
olum externum and blepharitis In each case a small portion was placed in the 
refrigerator to compaie with that of the uncooled specimens This preliminary 
work was done during the months of January through March, in Texas, and the 
material was allowed to remain at room temperature, which averaged from 75 to 
85 F 

After approximately fourteen days all specimens of ointment showed 
extieme loss of potency, the greatest loss occurring m the Aquaphor 
mixtures Only 1 sample of the white ointment mixture retained 
a potency of 50 pei cent aftei twenty days, the others losing 60 per cent 
of their activity after the fouiteenth day It was also noted that the 
patients found use of the ointment impiactical Few became adept at 
introducing the ointment into the cul-de-sac with a glass rod or swab 
In view of this impracticability, and because of their meager lasting 
power, the ointments weie discarded and other vehicles were sought for 
It was found that penicillin (1 ampule dissolved m 2 cc of distilled 
water) mixed leadily in a fine suspension with seveial of the oils 
Cod liver oil and olive oil were chosen for further study 

The method of assay required modification after it was found that the 
oil tended to dispel se unevenly over the sui face of the agar, resulting m 
a variety of bizarre zones of inhibition The ideal method proved to 
be that advised by Vincent, 8 with some modifications A circular disk 
of heavy filter paper, 2 cm m diameter, was saturated with 0 10 cc 
of the penicillin-oil suspension and placed in the center of the seeded agar 
plate Clearcut zones of inhibition resulted This method (to be 
described fully) was then used for all subsequent examinations It was 
found that the cod livei oil suspension retained approximately the 
same bacteriostatic power as did the ointments after being left unre- 
frigerated, at room temperature, for fourteen days A 50 to 60 per cent 
loss of potency m that period still seemed to represent a terrific waste 
of penicillin, although clinically the results were good However, the 
clinical result was quite expected, in view of the low concentration of 
penicillin that is necessary to inhibit the susceptible organisms 

The results with the olive oil-penicillin suspension were better 
At the end of fourteen days (on the basis of measurements of the zones 

7 Aquaphor (Dulse Laboratories, Inc ) is a base containing 6 per cent of 
a group of esters of cholesterol (chiefly oxycholesterol) in an aliphatic hydro- 
carbon (petrolatum) base 

8 Vincent, J G, and Vincent, H W Filter Paper Disc Modification of 
Oxford Cup Penicillin Determination, Proc Soc Exper Bi6l & Med 55 162-164 
(March) 1944 
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of inhibition) the nnxtuie retained 85 per cent of its original strength 
At the end of twenty-one days the suspension had 65 per cent of its 
potency Furthei change of potency occuried as shown m the accom- 
panying tabulation 


Intcrvil, 


Dn>s 

J’crcmtnRc 

28 

45 

35 

40 

42 

36 

55 

14 

70 

11 


As stated pieviously, the penicillin mixed leadily v. ith the oil m a 
fine suspension The naked eye could not detect that the mixture 
was not actually a solution Ten cubic centimeters of this mixture was 
prescribed, and the patient was advised to instill drops every two hours 
with an eye diopper The oil suspension seemed to be an ideal medium 



Culture plate showing the various zones of inhibition surrounding a filter 
paper disk impregnated with penicillin A indicates the filter paper disk, B, the 
pellucid zone of inhibition, and C, the clear zone of inhibition 

in that the tears did not readily wash the matenal out The oil infil- 
trated every crevice and fold of both the upper and the lower fornix 
and bathed the lid margins with the same oily film Examination 
with the slit lamp one hour after instillation revealed that the oily film 
was still present The instillation of this mixtuie was not accompanied 
with smarting and proved effective m the ti eatment of acute and chronic 
conjunctivitis, hordeolum externum and, especially, seborrheic and 
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ulcerative blephantis However, m comparing these results in the 
tieatment of blepharitis with those for sulfathiazole ointment ovei a 
period of many months no gieat diffeience could be noted As to the 
lasting power, it seemed fairly obvious that the olive oil medium was 
superior to any of the ointment mixtures 

The last experiments dealt with the use of solutions Previously, 
while the ointments were being expenmented with, comparisons had 
been made with penicillin m isotonic solution of sodium chloride and 
in distilled water Both solutions appeared to retain their potency 
about as long as did the ointments , 1 e , they lost approximately 60 
per cent after fourteen days (The refrigerated samples letained 
practically all the onginal strength aftei four months ) Although 
Bigger 9 and othei s claimed that the antibacterial activity of penicillin 
is inhibited by human serum or blood, the final experiments involved 
the use of pooled human blood plasma and normal serum albunm 
(human) The use of the blood mediums was based on the uniformly 
good results I have obtained with the use of human blood (either 
plasma or whole blood) as a topical application in the treatment of 
corneal abrasions and ulcers Foi the past four years this treatment 
has been under investigation by this author and found to be effective 
In view of the avasculanty of the cornea, and because many corneal 
diseases heal concomitantly with neovascularization, it was thought 
logical to provide blood elements directly to the lesion to assist in the 
healing process 10 It was thus deemed woithy to combine the blood 
with penicillin in order to ascertain its synergistic or its antagonistic 
effects on stability 

METHOD Or EXAMINATION 

The contents of 1 ampule of sodium penicillin was dissolved m 200 cc of pooled 
human blood plasma to make a solution containing S00 units of penicillin per cubic 
centimeter To the melted and cooled agar (brain, heart infusion) rabbit blood 
was added and well mixed and then allowed to solidify in a Petri dish The agai 
was previously seeded with 0 1 cc of a broth mixture of staphylococci containing 
approximately 1,200,000,000 organisms per cubic centimeter A circular disk of 
heavy filter paper 2 cm in diameter was saturated with the plasma-penicillin 
solution It required 0 10 cc of solution to saturate a disk of the size used The 
disk of filter paper was placed in the center of the solidified agar surface The 
zone of inhibition surrounding the disk was measured after twenty-four hours of 
incubation The plasma-penicillin mixture was allowed to remain in a capped 
bottle in the room and was tested every five to seven days Exactly the same 
procedure was followed using blood serum The latter was obtained by using 
a preparation of concentrated normal serum albumin which comes m dry form 
and is mixed with a buffered diluent accompanying the package One such 

9 Bigger, J W Inactivation of Penicillin by Serum, Lancet 2 400-402 
(Sept 23) 1944 

10 Naide, M Treatment of Leg Ulcers with Blood and Concentrated Plasma, 
Am J M Sc 205 489-493 (April) 1943 
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package contains 25 Gm of normal serum albumin and when diluted makes up 
100 cc of the solution 

Both the plasma and the serum penicillin mixture were tested three times, 
using the same brand of sodium penicillin 

It is significant that this experimentation took place during the months of 
April, May, June, July and August Room temperatures during this period 
varied from 80 to 100 F 

The plasma mixture after a few days became turbid and contained 
flocculent material From a dirty yellowish color, this flocculent material 
became successively grayish and then greenish The appearance was 
that of contamination with mold Some of the agar plates also showed 
contamination with green mold, which had the appearance of Pemcilhum 
notatum Micioscopic examination revealed that the constant con- 


Pcrccntaga of Potency Retained Based on Mcasutcincnts of the Zone of Inhibition * 


Interval, Days 

Plasma Solution 
ho 1 

(500 Units) 

Plnsmn Solution 
Xo 2 

(1,000 Units) 

Scrum 
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(5,000 Units) 

14 

74% 

02% 

81% 

28 
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55 
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70 
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40% 

84 
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52% 

37% 

90 

70% 

47% 

31% 

100 

Ncglible 

23% 

20% 

110 

Xegllblc 
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Ncgliblc 


* Tho zono of Inliibltlon Is measured In the fresh sample niter twentj four hours of Incu 
button and Is construed as Indicating 100 per cent potency Percentages are obtained by 
comparing subsequent measurements with the first one 


taminant was Pemcilhum However, no means weie available for 
further classification of this mold All samples of the plasma-penicillin 
mixture seemed to produce some of this “contaminant ” 

The seium mixture remained a ciystal clear yellow at all times 
In none of the samples was there any semblance of turbidity 

Clinical use was made of both preparations, with the serum mixture 
as the favorite When the latter was instilled in the cul-de-sac, the 
patient nearly always commented on the soothing sensation Contact 
of the penicillin with the tissues was enhanced by the “stickiness” of 
the serum albumin on drying 

CONCLUSIONS 

A study was made of the stability of various penicillin mixtures, 
allowed to remain at room temperature, 'which varied from 80 to 100 F , 
m a southern climate Stability of sodium penicillin in isotonic solution 
of the sodium chloride and in distilled water was compared with the 
stability of mixtures m white ointment U S P and Aquaphor ointment 
All preparations tested contained 500 units of penicillin per cubic 
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centimeter or gram It was found that the ointments remained potent 
as long as the solutions (water or solution of sodium chloride) but that 
the loss was rapid and wasteful. It was found that the use of the 
ointment forms was impractical from the patient’s viewpoint, oris at least 
until such time as the ointment is made available m a collapsible 
ophthalmic tube It is doubted whether the two ointments tested here 
can be used efficiently because their lasting power was not m any way 
remarkable It is true, of course, that if greater concentrations of 
penicillin aie used the effectiveness would be proportionately prolonged 

The stability of sodium penicillin in suspensions with cod liver oil and 
olive oil was compared with that of the drug m ointment and solution 
form These suspensions proved more effective than either the ointments 
or the saline solutions, and the olive oil mixture was the more effective 
After seventy days the mixture contained approximately 50 units 
per cubic centimeter Inasmuch as penicillin is bacteriostatic for 
staphylococci in a concentration of only 0 08 unit per cubic centimeter, 
this old mixture can be said to be still “effective,” if not efficient 
It is believed that these suspensions need to be further studied and 
that these oils might m the future become ideal vehicles for sodium 
penicillin 

The stability of sodium penicillin in blood plasma and in human 
serum was studied and compared with the stability of the drug in other 
preparations It would appear from this study that of all the mixtures 
tested these solutions gave the best results This view is strengthened 
by the fact that room temperatures were approximately 20 F higher 
during this portion of the investigation It would appear that the 
presence of blood plasma enhanced the action of the penicillin rather 
than inhibited it Of the two, the plasma solution appeared to be the 
more effective and the more stable A solution containing 500 units per 
cubic centimeter often equaled m effect some of the preparations contain- 
ing 1,000 units per cubic centimeter It is believed that the increased 
stability of the penicillin-plasma solution might be due to spontaneous 
production of penicillin Further study with this solution is indicated 
The serum-penicillin solution, while not so effective as the plasma solu- 
tion, nevertheless proved better than any of the ointments, oils or 
solutions 

The pemcillm-serum solution was chosen for use at this institution 
because of its more consistent stability and its lack of turbidity and 
mold growth The procedure at this hospital is to make up 1 ampule 
of sodium penicillin m solution of blood serum and dispense the material 
in 10 cc quantities through the pharmacy on prescription Although 
the 200 cc that is made up at one time is dispensed within one week, 
the stock bottle is kept m the pharmacy refrigerator, so that each patient 
receives the full strength when starting treatment 
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In geneial, clinical results have been good with all the penicillin 
mixtures when used in the tieatment of properly selected patients 
and when applied frequently, in ordei to maintain contact with the 
tissues Instillation every two hours is advisable as the minimum, and 
pei haps instillation eveiy hour would be better 

It is believed that the most stable penicillin solution has not yet been 
discoveied, but the variability of the many mixtures tested indicates that 
a step is being made in the proper direction At this stage it is my 
opinion that penicillin solution as used here compares favorably in 
stability with many of the populai ophthalmic remedies, such as solutions 
of mild protein silver and physostigmine The latter solutions are known 
not to remain “potent” nearly as long as does the penicillin solution 
and yet are m great repute 

238 West Wisconsin A\enuc (3) 



MARGINAL MYOTOMY 

Antilysis of Twenty-Two Cases 
GLEN GREGORY GIBSON, MD 

PHILADELPHIA 

O PHTHALMOLOGISTS aie m agreement about the value of 
careful lefraction and full optical treatment m the management 
of concomitant strabismus Beyond this, however, particularly in the 
field of surgery, one finds many schools of thought concerning the 
proper proceduie in cases of this disorder This is not surprising, how- 
ever, since the etiology and pathology of strabismus remain partly 
unsettled However, in spite of these and many other difficulties, 
gratifying progress in the correction of strabismus is being made 
Nevertheless, the frequent occurrence of such undesirable conditions as 
amblyopia ex anopsia, subnormal binocular vision, incomplete correc- 
tions and postoperative overcorrection leaves much to be desired in the 
treatment of strabismus In an attempt to decrease the incidence of 
these undesirable conditions, I have resorted to the use of marginal 
myotomy of the internal rectus muscles m some carefully selected cases 
during the past five years Several similar operations and various 
modifications of this procedure are used by many ophthalmic surgeons, 
and no attempt is made in this paper to give credit to those who developed 
these various procedures The idea of making the incisions well back m 
the belly of the muscle was advocated by Chavasse 1 in 1934, and my 
patients were selected and operated on m essentially the same manner as 
he described This operation differs from a partial tenotomy m that it is 
performed posterior to the tendon, in the muscle, and consequently pro- 
duces a much greater effect Because of the careful selection, the number 
of patients in this series is necessarily small, but the material is adequate 
to demonstrate that this operation, like so many other surgical procedures, 
has desirable as well as undesirable features 

The simplicity of the operation and its safe applicability to young 
patients make this procedure a useful addition to one’s surgical armamen- 
tarium The operation consists m two vertical incisions m each internal 
lectus muscle The two incisions are placed m the margins of the 
muscle directly opposite each other, m such a manner that they do not 
meet m the center, so as to leave a central band of intact muscle (fig 1) 

Read at the Eighty-First Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va , Nov 13, 1945 

1 Chavasse, B Tr Ophth Soc U Kingdom 54 506, 1934, Worth’s Squint 
or the Binocular Reflexes and the Treatment of Strabismus, Philadelphia P Blak- 
lston’s Son & Co , 1939 
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The technic of the operation consists in fieely exposing the internal 
rectus muscle A Prince forceps is placed across the body of the muscle, 
at right angles to the muscle fibers, as far posterior to the tendon as 
possible The two incisions are made close' to and parallel with the 
blades of the Prince forceps dnectly opposite each other so as to cut 
all but the central 2 to 3 mm of muscle The amount of muscle which is 
left might seem inadequate but actually is not, as neither the rotational 
nor the convergence function of the internal lectus muscle was impaired 
The incisions are made in a senes of small snips so that the two 
incisions will be of equal length, in order that the remaining fibers will 
be in the center of the muscle Each incision is about 3 mm in length 
No sutures are placed in the muscle, and the conjunctiva is closed 
Hemorrhage is more profuse than in other muscle operations 



Fig 1 — Diagrammatic illustration of the two incisions situated well back in the 
body of the rectus internus muscle 

The object of the marginal m>otomy is to decrease the action of a 
hyperactive muscle The operation was used m cases in which bilateral 
recession of the internal rectus was thought to be too extensive a pro- 
cedure After this operation the hyperaction of these muscles is no longer 
manifest and the eyes usually become straightened immediately Since 
in most cases this operation was perfoimed at an age before amblyopia 
ex anopsia had become permanently established, it was hoped that the 
patients would acquire normal binocular vision and that the eyes would 
remain straight Actually, this ideal result of normal vision m each eye, 
normal binocular vision, and relief from strabismus was achieved in only 
6 of the 22 cases representing our series to date 

From the standpoint of this operation, cases of strabismus fall into 
one of three, not too accurately defined, groups, namely suitable cases, 
unsuitable cases and cases which may be made suitable by preoperative 
treatment The cases which are classified as suitable are those in which 
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the strabismus is of short duration and the amount not too great and cases 
m which the strabismus is of the early alternating and symmetric type, 
paiticularly if the refractive error is relatively low Cases which fall 
m the unsuitable group are those m which the stiabismus is of higher 
degree and of longer duration, cases of profound monocular squint, cases 
m which the subject is past 7 or 8 years and all cases of divergent 
strabismus The cases which may be made suitable for this operation 
are those in which the patient is under 6 years of age and the strabismus, 
with the use of glasses or occlusion can be converted into an alternating 
type The group of cases which is hereby classified as suitable for this 
operation is open to the objection that in some of them the condition 
may be corrected by a nonsurgical method While this objection may 
be partly justified, it is not entirely sound, since m waiting the time may 
come when it is too late to obtain normal binocular vision 

The cases which can be made suitable for operation are those in 
which total and complete alternating occlusion is used until the stra- 
bismus becomes freely alternating The purpose of this alternation is to 
develop the monocular retinal function to a point where it is equal to 
that of its fellow eye, in order that the eyes may be of equal assistance m 
maintaining parallelism after they have been straightened by operation 
If this preoperative precaution is not taken, the chances of obtaining a 
satisfactory result with this operation are rather remote 

ANALYSIS OF CASES 

The material for this report consisted of 22 patients with convergent strabismus 
who were operated on at Temple University Hospital and have been followed from 
one to four years after the operation All but S of these patients were under 6 years 
of age at the time of operation , the average duration of their strabismus from the 
onset until the operation was only fourteen months This shows that an attempt 
was made to use this procedure in cases in which the strabismus was of relatively 
short duration The age of onset of strabismus was 2 years or younger m 15 of 
these patients, indicating that the procedure was not frequently used in cases of 
typical accommodative strabismus, the onset of which usually occurs at about 3 
years of age Full correction glasses had been worn by 20 of the 22 patients for 
at least six months prior to operation If no improvement in the angle of deviation 
was demonstrable after about six months of the optical treatment, further reliance 
on this type of treatment was usually discontinued The refractive errors in the 
two eyes were essentially equal with respect to the amount of hyperopia or astigma- 
tism in 20 of the 22 cases, indicating that an attempt was made to subject patients 
with symmetric strabismus to this procedure There were 2 patients with slight 
anisometropia in the group In 10 of the patients the refractive error was less than 
2 D of hyperopia, and in only 3 patients was the refractive error higher than 4 D 
of hyperopia There were no cases of myopia m this series 

Further evidence of the symmetry of the strabismus m the selected cases was 
available in the ocular rotations Eighteen of the patients were recorded as 
having equal amounts of excessive action of both rectus intemus muscles No 
patients were included who showed a definite unilateral preponderance of abnormal 
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rotation in one eye as compared with that m the fellow eye Patients with typical 
monocular strabismus were subjected to different types of surgical procedures 
Likewise, patients who had high degrees of strabismus or patients with long- 
standing strabismus were subjected to more extensive types of operation 

Nineteen of the patients had 30 degrees of strabismus or less, and m a number 
of these patients the strabismus was variable in amount That is, since many of 
the patients had stiabismus of relatively short duration, the degree of strabismus 
had not become established at a constant figure at the time of operation Six of 
the patients had partial amblyopia ex anopsia which was not completely overcome 
by what w r as considered an adequate period of occlusion 

Twenty-one of the 22 patients had a bilateral marginal myotomy In the 1 
patient a unilateral marginal myotomy was performed The operation takes little 
time, is easily performed and requires only a few days of hospitalization There 
w'ere no complications in the series, and only 1 patient had to have a second 
operation There w r as only 1 instance of postopeiatne divergence m the series, 
and in that case the complication was overcome in a few' months, without further 
treatment 



Fig 2 — Preoperative and postoperative photographs of a patient who had 
binocular vision after operation and whose eyes remained straight 

An illustrative case is that of D C (fig 2), aged 2 years 9 months, whose 
mother stated that for the past month the right eye had turned in, at first inter- 
mittently and later constantly' The right eye had 10 degrees of convergence, 
which increased considerably when the eyes were forcibly converged Fixation was 
accurate with each eye The rotation showed a 1 plus overaction of the right rectus 
internus On refraction, she was found to have 1 50 D of hyperopia m each eye 
Occlusion was ordered, and in three days the left eye became convergent and the 
right one was straight One month later she presented the picture of typical 
alternating concomitant convergent strabismus The strabismus was 15 degrees, 
and -f- 1 50 D spheres were ordered After three days of wearing the glasses the 
eyes became straight The eyes remained straight for about a month, when the 
convergent strabismus again became manifest at 20 degrees with the glasses on 
Atropimzation and occlusion were again ordered to maintain alternation Five 
months after the first visit the strabismus had become 30 degrees, and the action of 
both rectus internus muscles was 2 plus Seven months from the time the patient 
was first seen a bilateral marginal myotomy was performed The eyes were 
straight on the first postoperative day and have remained straight for five years 
Six weeks after operation she had fusion, and at the present time she has normal 
binocular vision, the only residual evidence of her strabismus is the slight 
conjunctival scars 
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Figure 3 illustrates the preoperative distubution of strabismus in the 
22 patients 

The immediate results were gratifying, as 20 of the patients were 
recorded as having straight eyes at the time of then first visit after 
hospitalization (fig 4) Almost all the patients had normal rotations 
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Fig 3 — Graphic representation of the degree of preoperative strabismus in 
each of the 22 cases studied 



Fig 4 — Immediate postoperative result, illustrating the notable 
the series 


improvement in 


aftei the operation The overaction of the rectus mternus muscles was 
almost uniformly relieved, and there was no case of subnormal rotation 
of the eyeball in the field of the muscle operated on None of the 
patients had demonstrable fusion at the first postoperative visit Two 
of the patients attained fusion in about three months after the operation 





180 


ARCHIVES OF OPHTHALMOLOGY 


and 4 m about one year The method gave good lesults in 2 patients 
whose eyes were straight when wearing glasses but converged freely 
without glasses In these patients the eyes remained straight without 
glasses after the operation When the records were reviewed, at penods 
varying from one to four yeais after operation, it was found that the 
eyes of only 8 of the patients remained perfectly straight and that 12 
were found to have from 5 to 10 degrees of residual or recurrent stra- 
bismus (fig 5) While this amount of recurrent strabismus was disap- 
pointing from the standpoint of the patient’s acquiring normal binocular 
vision, it is consistent with the teaching of Bielschowsky, 2 who stated 
that “a small deviation of 5 degrees must be left, particularly if the 
patients are young children, since a spontaneous decrease in convergence 
is to be expected ” The amount of strabismus which was present in the 
patients who had recurrences was always considerably less than the 
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amount which they originally had, as can be seen by comparing figures 
2 and 4 Several of the patients had their eyes straight for two to three 
years after the operation, before the strabismus recurred It would 
seem that the incidence of recurrence after operation is too high, par- 
ticularly in view of the fact that most of the cases wei e favorable 

A case which illustrates the tendency to recurrence is that of C H (fig 6) 
aged 2 years 9 months, who had had 12 degrees of concomitant convergent strabismus 
for two months when first examined The rectus mternus muscles were recorded 
as being equally hyperactive The refractive error was corrected with a -f- 1 00 D 
sphere combined with a -f- 0 50 D cylinder for each eye The 'fixation was accurate 
and equal m the two eyes Six months later, the left eye turned more than the right 
and occlusion was ordered After two months of alternate occlusion, his eyes 
were freely alternating, and a bilateral marginal myotomy was performed On the 
‘first postoperative visit, the eyes were straight and the rotations were normal Three 
months later the left eye turned in 8 degrees at various times He had no fusion, 
and occlusion was again resorted to, at the age of 5, because the left eye had become 
amblyopic Two years after the operation the eyes turned m 10 degrees without 


2 Bielschowsky, A Am J Ophth 22 145, 1939 
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glasses and 8 degrees with them The vision was equal in each eye No fusion 
was demonstrable 

In considering the possible reasons for recurrences m this senes of 
patients, it would seem that amblyopia ex anopsia was the most appai ent 
single cause Five of the 6 patients with amblyopia had permanent 
lecurrence of strabismus, and the sixth patient had a recurrence which 
lasted over a year before the eye became straight In 2 of the patients 
the recurrence might possibly be explained by the strabismus being of 
too long a duration Two of the recunences were attributed to the 
refractive error being relatively too high One recurrence was attributed 
to the amount of strabismus, of 45 degrees, being too much to be over- 
come by this operation In 3 of the patients no obvious cause for the 
recurrence was found One gets the impression fiom the review of the 



Fig 6 — Preoperative and postoperative photographs of patient whose eyes 
were straightened and who subsequently had a recurrence 


cases in which recurrences developed that the important factors which 
cause failure are defects m the sensory function of the ocular mechanism, 
rather than the motor abnoimahties The operation was very successful 
m overcoming the hyperactive rotations even in cases m which recur- 
rence developed It is possible that more careful attention to the 
sensory aspects of these cases after operation may have decreased the 
incidence of residual strabismus in this series None of the patients had 
orthoptic treatment 

SUMMARY 

The opeiation of marginal myotomy is useful m certain types of 
strabismus It is most helpful m those cases m which bilateral recession 
might result m a postoperative divergence In order to avoid the rather 
high incidence of recurrence, it is necessary to exercise great care in the 
selection of the cases for this opeiation 
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THE CAPILLARY SPHINCTER IN THE HUMAN RETINA 

JOHN N EVANS, MD 
BROOKLYN 

S TUDIES of the blood vessels of the human retina weie primarily 
stimulated by interest in the anatomy of the structures of the eye- 
ground as they relate to basic aspects of ophthalmoscopy The paucity 
of information to be gathered from the literature on the histology of 
the retinal vascular system made it necessary to undertake investiga- 
tions of surface preparations of the choroid and the retina 

A number of these preparations were stained with a great variety 
of agents before an occasional satisfactory one was obtained Most of 
the material was obtained from eyes enucleated foi the usual clinical 
indications The retinal preparations found most useful were those 
stained with Weigert’s stain foi elastic tissue without counterstain 
Fixation was with dilute solution of formaldehyde U S P The best 
preparations of the choroid were those stained with Mallory’s aniline 
blue The retina or the choroid was stripped from the underlying 
layer In some instances the choroid was bleached In others this was 
unnecessary The tissue was cleared with xylol, stained and mounted 
on a slide with a cover glass in the usual manner Those preparations 
which were selected as satisfactory were more instructive than any 
previously seen or found reported in the liteiature This was demon- 
strated by the sharply defined details which could be brought out by 
photomicrography During the study of these preparations a peculiar 
abrupt narrowing of certain capillaries was noted where they joined the 
vessel of the next larger order This seemed to be a unique discovery, 
the correct interpretation of which was of the utmost impoitance 
One had to consider three possibilities, namely that the pinching 
was (1) an artefact, (2) a pathologic change or (3) the indication of 
a normal histologic structure 

Though none of these possibilities could be definitely accepted oi 
discarded, the existence of an artefact at that particular place seemed 
unlikely in the absence of similar changes elsewhere in the capillaries 
Higher magnification showed no change at the junction of the capillary 
and the larger vessel which could be interpreted as pathologic One 
therefore had to incline to the view that this narrowing was of a purely 
histologic nature and that it might be due to a sphmcter-like action m 
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Fig 1 — Surface preparation of the entire thickness of the retina, except for 
the pigment epithelium, from the neighborhood of the equator of the eye The 
arrows indicate the constrictions where the capillaries join the vessel of the 
next larger order 

This photograph and those in the accompanying figures have not been retouched 
Weigert’s elastic tissue stain -without counterstain, magnification, X 160 
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Fig 2 — One of the regions of junction, showing narrowing With the immer- 
sion lens, a plump, nucleus-like body was seen at the point of each arrow It was 
not possible to bring this out in the photograph 

The preparation and staining were the same as those used in figure 1 Mag- 
nification, X 880 
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this region, because some capillaries did not show this narrowing at the 
junction with the larger vessel 

All the available ophthalmologic literature on retinal vessels was 
reviewed, without disclosing a similar description At this point, the 
work of Chambers and Zweifach 1 and of others 2 was called to my 
attention These investigators, whose contributions are widely recog- 
nized, had described a narrowing at the junction identical with that 
described here which they observed in the capillaries of the bat’s wing 
and of the mesentery of the rat and dog 3 Moreover, they had seen the 
region contract and dilate with sphincter-like effect and had secured 
satisfactory photographs Their observations made more reasonable my 
postulation of the presence of a sphmcter-like structure in the capil- 
laries of the retina Their paper is comprehensive in the field of 
capillary circulation and should be read in full 

Unfortunately, the living human eye does not lend itself to experi- 
ments such as those the anatomists were able to perform on animals 
Thus far, the slit lamp has not demonstrated similar junction con- 
strictions m the epibulbar tissues of the human eye The constriction 
has not been observed with the ophthalmoscope 

Possible dilatations and constrictions of capillaries by pressure 
reflected from the larger vessels has long been recognized A muscle- 
like constricting effect of the Rouget cells was described by Krough, 
but his work of late years has been seriously questioned by other 
authors 4 Some investigators 4 expressed the belief that the nuclei of 
endothelial cells could swell sufficiently to occlude the lumen, thus 
causing a back pressure which would dilate the capillary 

Figure 3 shows nan owing at the junction of the choroidal vessels 
If retinal and choroidal capillary sphincters do exist, their contraction 
would have a powerful effect on the capillary bed The sphincters at 
the junction with the arterioles would decrease the area of the capillary 
bed, those at the junction with the venules would cause stasis and 
met ease the area of the bed It is conceivable that a derangement of 
this sphincter mechanism by disturbance of the sympathetic hormonal 
relations might be a factor m producing a type of glaucoma simplex 

1 Chambers, R, and Zweifach, B W Topography and Function of the 
Mesenteric Capillary Circulation, Am J Anat 75 173 (Sept ) 1944 

2 Tannenberg, J Bau und Funktion der Blutkapillaren, Frankfurt Ztschr 
f Path 34 1, 1926 

3 Tannenberg 2 is said to have observed precapillary sphincters in fixed prepa- 
rations of the mammalian eye, but I have been unable to locate the specific article 
in which he reported this observation 

4 Wiggers, C J Phjsiology in Health and Disease, ed 4, Philadelphia, 
Lea & Febiger, 1944, p 547 
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Fig 3 — Surface preparation of the choroid, which was stripped from the 
underlying layer and bleached Arrows indicate narrowing at the junction of the 
smaller vessels with those of the next larger order 

Mallory’s aniline blue stain for collagen , magnification, X 160 







Fig 4 — Surface preparation of the retina from an eye removed for absolute 
glaucoma simplex There is a dense constriction where dilated capillaries merge 
with vessels of the next larger order, whereas other capillaries coming off the 
same larger vessel show no such constriction or aneurysmal dilatations Branches 
from the dilated vessel seem to have been protected from changes in transmitted 
pressure, as though their own mechanism was adapted for this purpose Had a 
weakness originated m the capillarly wall, one might expect that all the capillaries 
in this region would be similarly affected 

Weigert’s elastic tissue stain, magnification, X 140 
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If this meager evidence is ultimately supported by better substan- 
tiated studies, it would seem reasonable to conclude that the retinal 
capillary aneurysms associated with glaucoma, such as those shown in 
the surface preparation of the retina (fig 4) from a case of absolute 
glaucoma simplex, may have had their origin in a prolonged constriction 
of the sphincter muscle I have been able to find this picture of capil- 
lary aneurysm in some area of the retina of a number of eyes removed 
in the last stages of glaucoma The patients from whom these eyes 
were removed did not have diabetes melhtus I emphasize this fact in 
view of the reported 0 occurrence of capillary aneurysm in cases of 
diabetes melhtus 

There is perhaps further significance m the fact that Chambers and 
Zweifach 1 studied the active responses of this region of junction 
thiough the application of high dilutions of epinephrine and histamine 
23 Schermerhorn Street (2) 

5 Ballantyne, A J , and Loewenstein, A Retinal Micro Aneurysms and 
Punctate Haemorrhages, Brit J Ophth 28 593 (Dec ) 1944 



REMOVAL OF DEEPLY EMBEDDED FOREIGN BODIES 
FROM THE CORNEA 


SIDNEY A FOX, MD 
NEW YORK 

C ORNEAL foreign bodies lying close to Descemet’s membrane 
always present a pioblem When the' eye involved is the patient’s 
only good eye, the necessilj for careful surgical handling is propor- 
tionately greatei During the past )eai, 6 deeply embedded corneal 
foreign bodies requiring removal were seen at this Army ophthalmic 
center These foreign bodies weie all in eyes with normal vision or 
with vision correctable to normal Two of the patients were monocular 
A third had onl) perception of hand movements m the other eye 
In a fourth patient the other eye was aphakic, with a coriected vision 
of 20/70 Two patients had good vision in both eyes 

All the patients were battle casualties, and the foreign bodies were 
all metallic Three were found to be magnetic after removal In this 
connection, I should like to state, however, that even if the foreign 
body is magnetic the magnet is useless in removal of these deeply 
embedded foreign bodies from the cornea until they have been loosened 
from the surrounding stroma. 

REPORT OF CASES 

The first case encountered was that of a monocular patient The foreign 
body was just below the corneal apex (fig 2, case 1) and was surrounded by 
a rust stain, which involved the pupillary area The body was irregular in 
shape, and examination with the slit lamp showed that it lay m the posterior 
third of the corneal stroma The temptation to leave the eye alone was great 
However, since the rust stain was obviously spreading and the eye was irritable, 
it was felt that this could not be done The following technic was adopted and 
carried out 

The pupil was widely dilated with atropine Corneal anesthesia was obtained 
by instillation of 0 5 per cent tetracaine hydrochloride With a Ziegler discission 
knife, a corneal flap was fashioned by means of two incisions meeting at an 
apex (fig la, lines BA and BC ) pointing toward the center of the cornea and 
containing the foreign body between them The incisions were beveled toward 
each other, so as to approach the foreign body more closely (fig lb) After 
sufficient depth had been attained, the corneal flap was folded back on its base 
(fig lc, line AC), and the foreign body was exposed This was then gently 

From the Eye Center, Newton D Baker General Hospital. Martinsburg, 
W Va 
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freed from the surrounding stroma with the point of the knife and lifted out 
The rust stain was carefully curetted away and the corneal flap patted back 
into place with a spatula No sutures were necessary Atropine was instilled 
and the eye patched The cornea was completely healed and the patch removed 
in four days 

In 5 additional cases this technic was subsequently used The 
details aie given m the following brief case histories 

Case 1 — Pvt R L H was wounded on May 29, 1944 at Veretro, Italy, 
by fragments of a German mortar shell, sustaining wounds of both eyes, the 
skull and the right wrist The left eye was enucleated the same day When he 



Fig 1 — Diagrammatic scheme of corneal flap technic (a) The cornea is 
incised along lines BA and BC and not along line AC (b) The incisions are 
beveled toward each other (c) The flap AB'C is then turned back to expose 
the foreign body After extraction, the flap is patted back into place with a spatula 




CASE 1 


CASE Z 


CAM 5 




CASE 4 


CASE 5 


CAST i 


Fig 2 — Approximate position of the foreign bodies in each of the 6 cases 
reported No attempt has been made to depict the exact size and shape of the 
corneal foreign bodies 


was admitted to this hospital, vision in the right eye was 20/30, correctable 
to 20/25 The bulb showed a faint ciliary flush Examination with the slit 
lamp disclosed a deeply embedded foreign body just below the corneal apex, 
which was surrounded by a rust stam (fig 2, case 1) The aqueous showed 
a faint flare and a few cells There was a small posterior cortical opacity of 
the lens at 10 o’clock, and the vitreous showed a few fine stringy opacities 
Fundoscopic examination revealed nothing abnormal On Sept 15, 1944, the 
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toreign body was remo\ed ihiough a corneal flap, as previously descubed 
Healing was unc\entful On September IS the cornea no longer stained, 
and patching was discontinued The flare persisted, however, and the patient 
was placed under treatment with atropine and application of hot compresses 
three times a da\ On Septcmbei 27 the anterior chamber was clear and 
medication was discontinued Since plastic surgery of the left lids and socket 
was required, the patient was under observation until July 3, 1945 At this 
time the eje was completely white and quiet A faint corneal nebula still 
marked the original site of the foreign bodv The media and fundus were 
unchanged Vision was 20/20, with ability to read Jacgci type 1 

Case 2— Pfc A M was wounded on Julj 21, 1944 at Cherbourg, France, 
b\ an enemy hand grenade Fragments entered both his eyes, amputated his 
right middle finger and lacerated both his thighs After first-aid treatment, 
he was evacuated to England, where “fragments of metal were removed from 
both his eyes’’ On lus admission to this hospital, vision was limited to percep- 
tion of hand movements at 1 foot (30 cm ) in the right eye and was 20/40 — 1, 
correctable to 20/25, m the left eje Both eyes showed multiple corneal maculas 
The right eye had traumatic iritis with ragged atrophic iris and posterior 
sjnechias There was also a traumatic cataract The left eye showed a faint 
circumcomeal flush and a deeply embedded corneal foreign body (fig 2, case 2) 
The anterior chamber showed a faint flare The lens, vitreous and fundus were 
normal Treatment for the bilateral iritis was instituted, and both eyes responded 
w r ell On Nov 28, 1944 the foreign body m the left cornea was removed 
through a corneal flap The cornea was healed on December 2 On December 10 
all medication was discontinued The patient was last seen on Feb 2, 1945, 
at which time both eyes were white and quiet Vision was limited to perception 
of hand movements at 2 feet (60 cm ) in the rifeht eye and was 20/25, correctable 
to 20/20 — 2, in the left eye 

Case 3 — CpI G W was wounded near Cherbourg, France, on July 26, 1944 
by fragments from an 88 mm enemy shell He sustained a fractured skull 
and wounds of the left eye and left foot He was evacuated to England, where 
(he stated) a foreign body was removed from his left eye on August 18 
On his admission to this hospital, corrected vision was 20/20 in each eye 
The right eye was entirely normal The left eye showed mild iritis with a deeply 
embedded foreign body in the cornea (fig 2, case 3) On Jan 16, 1945, the 
foreign body was removed through a corneal flap On January 19 the cornea 
was clear and the iritis had subsided The patient was last seen on May 15, 1945, 
at which time both eyes were normal and vision was 20/20 in each eye 

Case 4 — Sgt EEL was wounded on Jan 9, 1945, in Belgium by a 
Teller mine and received multiple wounds of the face, the left hand and the 
right thigh On his admission to this hospital, vision was 20/50 m the right 
eye and 20/40 — 2 m the left eye Both eyes showed numerous conjunctival 
powder burns and superficial corneal opacities Both anterior chambers were 
clear, but the irises were irregular and reacted poorly to light The right 
cornea showed a deeply embedded foreign body, surrounded by a greenish rust 
stam (fig 2, case 4) The media and fundi were normal On April 3 the 
foreign body was removed through a corneal flap Patching was discontinued 
on April 10 On June 28 vision was 20/50 in the right eye and 20/30 — 2 in 
the left eye The reduction in vision was attributed to the corneal opacities 
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Case 5 — Pvt E R C was injured in Germany on March 31, 1945 by 
shell fragments, sustaining wounds of both eyes and the left foot On his 
admission to the hospital, vision was 20/25 in the right eye and 20/300, cor- 
rectable to 20/70, m the left eye Both eyes showed multiple superficial corneal 
opacities, with one deeply embedded corneal foreign body in the right eye 
(fig 2, case 5) There was a slight posterior displacement of Descemet's 
membrane at this point There was also mild iritis, but no other pathologic 
condition The left eye showed a partial anterior capsular and subcapsular 
traumatic cataract, which was apparently stationary On July 10 the corneal 
foreign body was removed through a corneal flap On separation of the foreign 
body from its position, a drop of aqueous slowly formed m the corneal wound 
There was no tendency for the iris to prolapse The corneal flap was patted 
into position, the eye patched and a supportive bandage applied The following 
day the anterior chamber was reformed Patching was discontinued on July 13, 
and on July 16 the eye was completely healed and white On July 23 vision 
was 20/25 in the right eye and 20/70 in the left eye 

Case 6 — T/5 RDM was wounded by shrapnel m Italy on April 10, 1945, 
sustaining injuries of both eyes The left eye had to be enucleated six weeks 
later On his admission to the hospital vision in the right eye was 20/25, 
correctable to 20/20 Examination with the slit lamp revealed a deeply embedded 
corneal foreign body (fig 2, case 6) near the posterior surface, surrounded 
by a halo of rust A faint flare and a few cells were visible in the anterior 
chamber On September 20 the foreign body was removed through a corneal 
flap and the rust stain curetted The cornea was healed on September 22 
On September 27 vision was 20/20 with correction 

COMMENT 

It will be noted that in 1 case (case 5) aqueous was lost after 
removal of the foreign body, which protruded slightly into the anterior 
chamber Closure of the corneal flap and supportive dressing resulted 
in restoration of the anterior chamber in twenty-four hours and 
uneventful healing, as in the other cases In all 6 cases the cornea 
was healed within four days or less Clean incision cf the cornea, 
instead of “picking” at it, results in less mutilation of corneal stroma, 
and consequently less corneal opacification If the cornea should be 
penetrated, as it was m case 5, the flap is an efficient valve with which 
the anterior chamber can be sealed off instantly, and it heals in rapidly 

Other precautions are, of course, necessary One always has to 
decide what to do with the iris In cases 1 and 5, in which there 
was a centrally placed foreign body, the pupil was dilated In cases 2, 
3, 4 and 6, in which the foreign bodies were more peripheral — the 
pupil was contracted with physostigmme The purpose was to prevent 
a prolapse of the iris m case of corneal perforation and sudden loss 
of aqueous Experience m case 5, however, showed that loss of 
aqueous is negligible and that there is no sudden gush outward, as 
with a keratome incision Hence it is probable that the iris would 
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not have piolapsed in any case This situation is due to the fact that 
the comeal penetration is minute 

To me, a much more impoitant consideration is loss of the foreign 
body into the anterior chamber Fortunately, this did not happen 
But no proceduie is fool proof, and the possibility must always be 
kept m mind Since with this method prolapse of the ins is not a 
factor, it is probably better to contract the pupil m every case and 
use the iris as a piotective curtain foi the lens Then, in case of 
accident, the foreign body could be extracted through a keratome incision 
with forceps or, If magnetic, with a hand magnet, with least danger 
to the lens 

63 East Se\enty-Fifth Street (21) 



NEW MODIFICATION OF THE McREYNOLDS 
TRANSPLANTATION FOR PTERYGIUM 


LIEUTENANT COLONEL J GOLDSMITH 
MEDICAL CORPS, ARMY OF THE UNITED STATES 

D URING the past three yeais an increasing number of recurring 
pterygiums have been observed m the Army following the classic 
McReynolds transplantation 1 These failuies have also been noted in 
civilian life It is the purpose of this paper to offer an explanation for 
these recurrences and to present a new modification of the McReynolds 
procedure for their prevention This method has been employed in 300 
cases, with satisfying results 

A bnef review of the anatomic framework of the ocular structures 
involved m the operation for pterygium will prove helpful in the discus- 
sion pertaining to the factors which are probably responsible for lecur- 
rences ' 

The subconjunctiva is divided into the supeificial and the deep fibrous 
layer The superficial layer consists of adenoid tissue, which is loosely 
arranged The deep fibrous layei is the one more properly considered 
the subconjunctival connective tissue layer, rather than a constituent of 
the conjunctiva itself It consists of a thick meshwork of collagenous 
and elastic fibers Situated below this tissue is Tenon’s capsule, that 
layer immediately surrounding the eyeball in the orbit This layer thins 
almost to microscopic thickness as it appioaches the limbus Beneath 
Tenon’s capsule is the episcleral tissue, which consists of a looser struc- 
ture than the sclera proper, its bundles are more delicate and moie 
tortuous and course m varying directions (Salzmann 2 ) Outwardly, 
it extends into the loose tissue which fills out Tenon’s space Toward 
the mnei side the bundles are firmer and thicker, and the mattressing 
is closer In this way, the episclera giaduates into the tissue of the 
sclera proper 

For facilitation of discussion, the McReynolds operation will be 
divided into the corneal and the conjunctival stage The complete 
removal of the head of the pterygium, which has infiltrated and destroyed 
Bowman’s membrane and the superficial corneal lamellas, depends on 

From the Eye Clinic, Battey General Hospital, Rome, Ga 
1 McReynolds, J O Pterygium Operation, Tr Sect Ophth, A M A, 
1924, p 27 

2 Salzmann, M Anatomy and Histology of the Human Eyeball, Chicago, 
University of Chicago Press, 1912 
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a painstaking dissection Not mfiequently one obseives partial -ablation 
of the head The neck is giasped and lifted with a fixation foiceps, 
placing the head under moderate traction The dissection should com- 
mence, preferably, at 0 5 to 1 mm be\ ond the penpheiy of the mfiltiating 
zone, as observed by slit lamp nucioscopy The dissection is bi ought 
down to the most superficial layers of the substantia piopia and the 
head completely removed m this plane This microscopic dissection 
is accomplished with the aid of a binoculai loupe The magnification 
thus achieved gieatly facilitates the accuiacy of the dissection, the aim 
of which is to render the corneal and limbal sites completely fiee of 
residual tissue, so that cautenzation will not be necessar) The denuded 
corneal bed and its edges will occasionally lequire cuiettement 

The inheient elasticity of the adhering bulbar conjunctiva along 
the superior margin of the body and the intrinsic letiactility (due to 
shrinkage of the conjunctiva) of the stretched and tensed pterygium 
are important factors in disengaging the head fiom its transplanted 
site, since it is invariably held msecuiely m the subconjunctival tissue 

In the McReynolds opeiation, the sutuies aie passed blindly through 
the loose subconjunctival tissue to erneige fiom the conjunctiva The 
looseness of the subconjunctival tissue does not piedispose to film 
adhesions with the head of the ptei ygium When the black silk sutui es 
are removed on the thud to the fifth day aftei operation, part of the 
forming adhesion is usually disturbed and broken, and if the reti action 
pull of the pterygium is sufficiently powerful, it is not long before 
the neck and the head of the retracted pterygium aline themselves m 
the horizontal meridian to commence invasion of the cornea again 

MODIFICATION Or THE MC REYNOLDS TRANSPLANT OPERATION 

The head of the pterygium is removed from the cornea as previously 
descubed, and the inferior margin of the neck and body of the ptei ygium 
is severed from the bulbar conjunctiva toward the canthus for a distance 
of from % to Yz inch (0 63 to 127 cm) The ptei ygium is then 
separated by blunt dissection from the subconjunctival tissue and a 
double-armed, atraumatic, 0000 chromic surgical gut suture is mtio- 
duced from without inward thiough the head of the pterygium Chromic 
surgical gut is employed for two leasons 1 Since removal of cluomic 
surgical gut sutuies is unnecessary, manipulation is therefoie avoided, 
and the production of a firm scar is thus assured 2 The chemical 
irritation which is produced by the liberation of chromic acid about the 
suture is an additional factor in securing a relatively film adhesion 
between the head and neck of the pterygium and the episcleral tissue 
The bulbar conjunctiva below is undermined toward 6 o’clock in 
a narrow strip, measuring 4 to 5 mm , thus causing a minimal disturbance 
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of the lymphatic drainage in this area (figure, 1 ) A number of surgeons 
undermine a large area, but this is unnecessary 

An incision 5 mm in length, concentric with the limbal curvature, 
is made into the bulbar conjunctiva and Tenon’s capsule and is placed 
5 mm from the limbus The site for incision is previously gaged by 
grasping the head and placing it on the bulbar conjunctiva, after exert- 



1, Narrow subconjunctival tunnel, E, leading to incision below, D A is the 
pterygium , B, the denuded corneal bed, and C, the inferior margin of the pterygium 
2, chronic surgical gut suture, C, passed through the episclera, D , under direct 
observation, a mattress suture is placed in the pterygium, A, B is the episcleral 
site of the traction suture 3, the head of the buried pterygium, A, is firmly united 
to the episclera and the conjunctiva in one suture, C, B is a traction suture 

mg a moderate pull on the pterygium The inferior and superior edges 
of this incision are undermined for 2 to 3 mm The previously prepared 
narrow subconjunctival tunnel, as described, is made to communicate 
with the conjunctival incision below The heels of the two needles 
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are brought through the tunnel to emerge in the incision The bulbai 
conjunctiva is grasped with a fixation forceps and the eyeball held 
fiimly for counterpi essui e The infenor lip of the conjunctival incision 
is retracted downward, and the mfenor needle is passed tluough epi- 
scleral tissue and Tenon’s capsule undei dnect obsei vation (figui e, 2) A 
similai piocedure is pei formed superioily A distance of 3 mm should 
separate the two episcleral bites, vertically The sutunng is completed 
after the two needles have passed tluough couesponding sites in the free 
edges of the incision The head of the pteiygium is then drawn through 
the tunnel and the suture tied firmly Thus, only one sutuie is leqmred 
to unite all the tissues (figui e, 3) In employing the pioceduie as 
described, the chances of lecunence are i educed to a minimum One 
need not employ the conjunctival sutuie, as descnbed, for very small 
pterygiums After the body of the pterjgium has been cut and a small 
subconjunctival tunnel made below, an assistant giasps and retracts 
the inferior conjunctival lip, so that an episcleral bite can be obtained 
under close observation 

It is advisable to employ a traction sutuie if excessive tension on 
the head of the pterygium is anticipated This is accomplished m the 
following manner The body is drawn upward after dissection of its 
inferior margin, bringing the underlying tissues into view A small 
incision, measuring 4 mm , is made into Tenon’s capsule, it lies perpen- 
dicular to, and 5 mm away from, the limbus The line of incision 
parallels the inferior border of the pterygium A double-armed, atrau- 
matic, 0000 black silk suture is passed through the episcleial tissue so 
that the bites are separated for a distance of 4 mm By placing the 
pterygium on stretch, one can determine the exact location for the 
passage of the underlying suture The needles are then introduced 
into the free edge of the conjunctiva and the suture is tied This suture 
fixes the middle of the body and pioduces relaxation of the tension on 
the head of the pterygium If the pterygium is very large and broad, 
one may use two traction sutures to great advantage The sutures are 
removed on the fifth to the seventh day If one desires to letam these 
sutures for large pterygiums, chromic surgical gut is substituted for 
black silk 

The redness of the conjunctiva persists from seven to ten days 
after the operation but is rarely associated with actual pam In a small 
percentage of cases there is slight ocular discomfort, which has never 
been sufficiently pronounced to necessitate additional treatment It is 
common to encounter a degree of bulbar injection in excess of that seen 
m the conventional McReynolds procedure This is a source of no 
concern, since it is due simply to the desired chemical irritation of the 
chromic surgical gut 
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SUMMARY 

1 An explanation for lecurrence of pterygiums is offered 

2 A new modification of the McReynolds transplantation for 
pteiygium is presented Use of this new proceduie reduces the number 
of recurrences to a minimum 

3 A traction suture for broad and large pterygiums is described 
30 East Sixtieth Street, New York 



ARACHNOIDITIS 

* 

DANIEL KRAVITZ, MD 
BROOKLYN 

ARACHNOIDITIS is a compaiatively new entity m the field of 
jl\ neuro-ophthalmology It is an inflammation of the leptomemnges, 
which may be localized 01 diffuse, even to the extent of involving the 
entire cential nervous system 

HISTORICAL REVIEW 

The pathology of the serous foim of meningitis was first descnbed 
by Quincke m 1893, and in 189S Schlesmgei 1 described the localized 
cystic foim It was Hon ax, 2 woikmg at Cushing’s clinic, who gave 
this condition a new clinical interpietation when he piesented 33 cases 
of pseudoceiebellar tumors which on opeiation proved to be cases of 
arachnoiditis 

In 1929 Cushing and Eisenhardt 3 weie the first to recognize the 
chiasmic form when, in one of the classic monogiaphs on chiasmal 
tumors emanating from Cushing’s clinic, they mentioned chronic cisternal 
arachnoiditis as a condition to be differentiated from tumors of the 
chiasm However, the importance of this contribution was overlooked 
in the larger and more important aspects of the paper In the same 
year Holmes 4 presented 2 cases of arachnoidits in which he successfully 
operated for failing vision, but it was Balado and Satanowsky 5 who 
reported the first case of chiasmic arachnoiditis on record in which 
operation was successfully performed 

ETIOLOGY 

Cushing 6 early recognized that infections could play an impoitant 
part m causing arachnoiditis m the chiasmal region, and he stated that 

Read before the Brooklyn Ophthalmological Society, Dec 20, 1945 

1 Schlesmger, A Beitrage zur Klinik der Ruckenmarks und Wirbeltumoren, 
Jena, Gustav Fischer, 1898 

2 Horrax, G Generalized Cisternal Arachnoiditis Simulating Cerebellar 
Tumor, Arch Surg 9 95 (July) 1924 

3 Cushing, H, and Eisenhardt, L Meningiomas Arising from the Tuber- 
culum Sellae, Arch Ophth 1*1 (Jan), 168 (Feb) 1929 

4 Holmes, G Suprasellar Tumors, Internat Cong Ophth (1929) 3*65,1930 

5 Balado, M , and Satanowsky, P Tratamiento quirurgico de la atrofia 
de la papila, Arch argent de neurol 4 71 (March) 1929 

6 Cushing, H The Chiasmal Syndrome, Arch Ophth 3 305 (May) 
704 (June) 1930 
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diseases of the paranasal sinuses, because of their location, were an 
important etiologic factor Bollack, David and Puech 7 were able to 
trace the piobable cause m only 81 out of 129 case of arachnoiditis 
reported by them There was an antecedent history of trauma m 15 
per cent, and m the remainder an infection or a toxic condition was 
the causative agent Diseases of the sinuses, nose and tonsils led, with 
13 per cent, syphilis was second, with 9 per cent, followed by otitis, 
with 5 per cent and tuberculosis, with 4 per cent, and the rest of the 
cases were scattered among many other morbid conditions, such as 
lheumatic fever, influenza, dental infections, pregnancy and alcoholism 
A study of the literature shows a general agreement with these figures 

Trauma, especially to the head, seems to play a definite, though 
at times a doubtful, part, for, as Bollack, David and Puech pointed 
out, there does not seem to be any definite relation between the loca- 
tion, the intensity of the trauma or the time interval and the subsequent 
development of the arachnoiditis Thus, Goldsmith 8 9 reported 3 cases 
of traumatic origin In 1 case there was a history of injury followed 
by unconsciousness eleven years before the onset of symptoms In 
the second case the symptoms came on immediately after the patient 
regained consciousness from a head injury, and in the third the symp- 
toms appeared four months after a fall which slightly dazed the patient 
In other cases reported the condition had apparently followed injuries 
even more trivial than the latter, and in evaluating the history of trauma 
one must bear in mind that the vast majority of people at some time 
or other have had trauma to the head 

Hausman, 0 more than any one else, brought out the importance 
of syphilis as a cause of arachnoiditis In several papers, he pointed 
out the fact that syphilitic arachnoiditis is no different from arach- 
noiditis from any other cause Bollack, David and Puech also found that 
the majority of the cerebromenmgeal forms of arachnoiditis were syphi- 
litic in origin 

As previously mentioned, infections of the nasal and paranasal 
sinuses are the most frequent cause of arachnoiditis, but unusual 
sources of infection should not be overlooked In 1 of my cases the 
condition apparently followed severe chilling from exposure to the rain 
Bailliart, David and Schiff -Wertheimer 10 reported the case of a man 

7 Bollack, J , David, M , and Puech, P Les arachnoldites opto-chiasma- 
tiques, Paris, Masson & Cie, 1937 

8 Goldsmith, A J B Chiasmal Arachnoiditis, Proc Roy Soc Med 36 163 
(Feb) 1943 

9 Hausman, L Syphilitic Arachnoiditis of the Optic Chiasm, Arch Neurol 
& Psychiat 37 929 (April) 1937 

10 Bailliart, P , David, and Schiff-Wertheimer Arachnoidite opto-chiasma- 
tique avec cecite totale, Bull Soc d’opht de Paris, June 1934, p 293 
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who had rapid loss of vision and palsy of the thud neive on the left 
side following lemoval of a left lowei molai tooth Opeiation revealed 
arachnoiditis localized to the chiasmic region 

PATHOLOGY AND MORBID ANATOMY 

Normally, there is a space between the pia and the arachnoid, the 
subarachnoid space, and between the two layers there are numerous fine 
fibrous stiands, called the arachnoidal trabeculae Sometimes the sub- 
aiachnoid space is so narrow that the two layers appeal as one, an inner 
vascular portion (pia) and an outer, thicker vascular layer (arachnoid) 
Arachnoiditis, or inflammation of these membranes, is eithei adhesive 
or cystic m form The cysts are collections of cerebiospmal fluid 
Availed off by adhesions, and the fluid may at times be under gieat ten- 
sion The adhesive foim is characterized by dense adhesions, which 
may bind the optic nerves and chiasm to any 01 all of the sunoundmg 
structures and in the advanced stage calcareous plaques and small cysts 
are usually present The inflammation may involve either the pia or 
the arachnoid alone, but m the vast majority the tivo layers are simul- 
taneously affected Usually, the subarachnoid space is entnely oblit- 
erated, but m the areas where the inflammation is less severe some 
traces of the space may be found, while m cases of very severe inflam- 
mation even the subdural space is obliterated and the arachnoid 
becomes acellular and is composed of dense collagenous tissue 

The optic nerves and chiasm are usually nwolved m the opticochi- 
asmic type of the disease The appearance of the nerves is somewhat 
unusual m that m most cases there seems to be a combination of pri- 
mary and secondary atiophy This peculiar combination is a result of 
increased intracranial pressure, and at the same time adhesions are 
constricting the chiasm or the nerves or both In addition, as Spaeth 11 
has shown, there may be marked distortion of the blood vessels m 
that region, with interference of the blood supply to the delicate nerve 
structures. 

SYMPTOMS 

The symptoms to a considerable extent depend on the location, 
extent and severity of the lesions Headache is frequent with arach- 
noiditis, it may be present m any part of the head and is usually 
severe To the ophthalmologist the visual symptoms are of paramount 
importance In the opticochiasmatic form of arachnoiditis sight is fre- 
quently jeopardized and the disks are rarely normal There may be 
primary, secondary or a segmental type of atrophy of the optic nerve, 

11 Spaeth, E R. Swelling of the Nerve Heads with Arachnoiditis and 
Unusual Changes m the Visual Fields, Arch Ophth 12T67 (Aug) 1934 
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or even extreme degiees of choked disk, or any combination or gra- 
dation of these signs 

A central scotoma is common, being present in 31 per cent of the 
cases leported by Bollack, David and Puech, a finding corroborated 
by most authors Cushing stated that the presence of a large central 
scotoma in cases of suspected chiasmal lesions is in favor of a diagnosis 
other than tumor 

Occasionally one sees typical bitemporal field defects, but more otten 
they are bizarre because of extensive involvement of the nerves, chiasm 
and surrounding blood vessels by adhesions In Spaeth’s case there 
were binasal field defects, and on operation the large blood vessels 
were observed to be bound down to the sella turcica Similar field 
defects have been reported by others Unusual altitudinal field defects 
have been observed by a number of authors 

Howevei , the most outstanding symptom in this form of arachnoiditis 
is the early, and usually rapid, loss of vision, sometimes involving one 
eye before the other This loss is often so rapid and so extensive that 
one must agiee with Plartmann 12 that in some cases the loss of vision 
is due not only to pressure on the optic neives and chiasm but to 
actual involvement of these structures m the inflammatory process In 
some cases impairment of the blood supply may be an important factor 
m the loss of vision 

With the visual changes, there may be all the symptoms charac- 
teristic of chromophobic adenoma of the anterior lobe of the pituitary 
gland or of a suprasellar cyst polydipsia, polyuria, hyperthermia, obesity 
of the Frohhch type (sex infantilism) and dyspituitarism Barcala 13 
reported the case of a youth aged 15 who presented a typical Frohhch 
syndrome, but with edema of the disks, central scotomas and normal 
peripheral fields 

If the arachnoiditis is more anterior, symptoms leferable to tumor 
of the frontal lobe may be simulated, i e , anosmia and a more or less 
typical Foster Kennedy syndrome Baillart and Schiff-Wertheimer’s 
case presented a typical Foster Kennedy syndrome, and Vail 14 was 
able to collect several similar cases from the literature 

The symptoms in other forms of aiachnoiditis vary greatly Ocular 
motoi paralyses are frequent Occasionally choked disks may be the 
only ocular finding, or the fundi may be entirely normal At times 
arachnoiditis may simulate cerebral tumor so closely that the true path- 

12 Hartmann, E Optochiasmic Arachnoiditis, Arch Ophth 33 68 (Jan ) 1945 

13 Barcala, F J Sindrome de Froehhch seudotumoral con arachnoiditis 
quiasmatica, Semana med 2 498 (Aug 26) 1943 

14 Vail, D Optochiasmic Arachnoiditis, Arch Ophth 20 384 (Sept ) 1938 
Heurer, G J , and Vail, D T , Jr Chronic Cisternal Arachnoiditis Producing 
Symptoms of Involvement of Optic Nerves and Chiasm, ibid 5 334 (March) 1931 
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ologic process is not revealed until opeiation is perfoimed This is 
particularly true, as Demel lc has shown, of the localized types of aiach- 
noiditis, with which there may be choked disks, vomiting and epilep- 
tifoim attacks, 01 the convulsions may be jacksoman in type 

PROGNOSIS 

The prognosis on the whole is good, especially as regal ds vision, 
if operation is resorted to eaily Of course, if the condition has lasted 
too long, the loss of vision becomes irrevocable As pieviously pointed 
out, m some cases the loss of vision is due to actual inflammation of 
the neives and chiasm In such cases the piognosis is pool, and, as 
the presence of such a process cannot be predicted, the preopeiatwe 
prognosis should be guarded 

DIAGNOSIS 

Because of its polymorphous manifestations, the diagnosis of aiach- 
noiditis is not easy The chiasnuc type gives symptoms referable to 
pressure m that legion However, unlike the changes of true tumois 
of the pituitary gland, the sella turcica is usually normal on roentgeno- 
graphic examination, and t) pical bitempoial field defects aie laie The 
lapidity of development of the visual symptoms favois the diagnosis 
of arachnoiditis rathei than tumor In addition, the disks, instead of 
primary atrophy show a peculiar mixture of primary and secondary 
atrophy, often with moderate edema This feature was strongly stressed 
by di Marzio, Cavina and di Nigns , 10 Bollack, David and Puech , 7 Vail , 14 
Lillie , 17 Hai tmann 12 and others 

From the demyehnatmg diseases, such as multiple scleiosis, arach- 
noiditis is differentiated by absence of a history of remissions and by 
the neurologic signs and from Devic’s and Schilder’s disease (optic 
neuroencephalomyelopathy and progressive subcortical encephalopathy) 
by their typical course after the initial onset In Leber’s optic atrophy 
there is a hei editary factor, and blindness is never complete In the 
toxic amblyopias there is early loss of central vision and the fundi 
usually remain normal for a long time Optic neuritis from sinus 
infection is more difficult to exclude, for this condition is a cause of 
arachnoiditis If infection is piesent, the sinuses should be cleaned out 
before further exploration is undei taken Encephalographic and ven- 

15 Demel, R Die Meningitis serosa circumscripta cerebrahs unter dem Bilde 
des Hirntumors und ein Beitrag zur lhrer Aetiologie, Arch f klm Chir 125 561 
(Sept) 1923 

16 di Marzio, Q , Cavina, C, and di Nigns, G Sulla aracnoidite opto- 
chiasmatica, Riv oto-neuro-oftal 13 291 (July-Aug ) 1936 

17 Lillie, W I Prechiasmal Syndrome Produced by Chronic Local Arach- 
noiditis, Arch Ophth 24 940 (Nov ) 1940 
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triculographic studies are important because they may show abnormality 
of the cisternal and ventricular systems 

TREATMENT 

Rubmo 18 claimed that m 3 cases vision impioved with intravenous 
injections of iodides However, he and all other authors unanimously 
agreed that the treatment for this condition is primarily surgical • This 
becomes imperative if great loss of vision is threatened, and it is impor- 
tant to remember, as Hausman has shown, that the same treatment is 
essential in the aiachnoiditis due to syphilis David, Hartmann and 
Hebert 10 also stressed this point, and they further stated that even in 
tabes the loss of vision may be due to arachnoiditis They reported 
a case of tabes in which loss of vision in the lower fields developed 
At operation arachnoiditis was found, and when the adhesions around 
the nerves were separated there was some recovery of vision However, 
it is difficult to decide when to operate m these cases On the whole, 
as the aforementioned authors pointed out, if conservative treatment 
fails, operative treatment is advisable because of the threat to vision 
Surgical separation of the arachnoidal adhesions has effected a cure 
in cases of epilepsy and convulsions which were due to focal irritations 
of the cortex One must also remember that long-standing choked 
disks result m secondary atrophy and blindness and that, m the absence 
of localizing signs, trephination to relieve intracranial pressure may 
ward off threatened blindness 

REPORT OF CASES 

Case 1 — M G , a man aged 24, was admitted to the New York Post-Graduate 
Hospital on Aug 18, 1939, with a history of major and minor convulsive attacks 
since early childhood He also complained of blurred vision and was partially 
deaf The convulsive attacks had their onset in early childhood following a fever 
for a short period, during which he had two convulsions 

Neurologic examination revealed nothing significant except that the convulsions 
seemed to be initiated in the left cortex The vision, visual fields and fundi 
were normal 

The encephalogram, taken on August 21, was reported to show that the bones 
of the vault were rather thick and dense with moderate hyperostosis on the inner 
table in both frontal regions The sella turcica was smaller than normal The 
ventricular system was enlarged but symmetric, and there was definite evidence 
of cortical retraction 

The patient was discharged because no definite diagnosis was made, but, 
as he continued to have numerous minor and a few major convulsive seizures, 

18 Rubmo, A Contnbuto alio studio dell aracnoidite ottico-chiasmatica, RiV 
oto-neuro-oftal 14 SS2 (Nov -Dec ) 1937 

19 David, M , Hartmann, E , and Hebert, E Arachnoidite et compression 
vasculaire du chiasma chez un tabetique, Bull Soc d’opht de Pans, December 
1936, p 789 
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lie was readmitted on Nov 23, 1939, for further study Again, the neurologic 
and ophthalmic examinations showed nothing abnormal, and a second encephalo- 
gram showed no change from the preceding one The patient was discharged 
without a diagnosis 

He was readmitted on March 27, 1940 because the convulsions had increased 
in frequency It was decided to open the cranium over the left frontal area and 
search for a localized focus of irritation This was done by Dr J A MacLean 
on March 28 Extensive arachnoidal adhesions were observed and were freed 
with great difficulty 

When he was last seen at the clinic, on March 5, 1942, he stated that he 
had had no attacks since the operation 

This is an interesting case of chronic adhesive ai achnoiditis in which, 
in spite of extensive involvement of the antenoi part of the brain, no 
part of the visual pathways was involved and no neuiologic signs were 
present except for a focal irritation of the brain 

Case 2 — M W , a woman aged 29, came to the Post-Graduate Hospital on 
March 3, 1929, because of menstrual disturbances for the past six years and 
failing vision for the past four years 

Previous to the onset of symptoms her menses came regularly every twenty- 
eight days and lasted four days Now they came every two weeks and lasted 
one day The visual disturbances began with blurring in one eye and then in the 
other, and vision had deteriorated steadily since the onset 

Neurologic examination revealed nothing abnormal, but ophthalmic examina- 
tion showed pallor of both disks and left homonymous hemianopsia Operation 
was performed for tumor of the pituitary gland but none was found, and the 
patient was discharged after recovery from the operation 

Unfortunately, all the original records were lost, so that more detailed informa- 
tion is not available 

She was readmitted on Oct 14, 1930, with the history that after operation 
vision had failed more rapidly and she had gamed considerably m weight, about 
63 pounds (28 6 Kg ) She had not had her menses since the operation For the 
past five months she had had polyuria and polydipsia 

An encephalogram revealed a normal ventricular system and normal sella 
turcica, and she was again discharged for further care in the outpatient department 
She was placed under mixed glandular therapy, and at intervals roentgenograms 
of the skull were taken These always revealed no pathologic change 

The patient was readmitted to the hospital on Aug 11, 1933 because her 
symptoms had become worse Examination of the eyes showed a mixed type 
of primary and secondary atrophy of the optic nerve The right eye was blind, 
and only an island of vision was retained in the temporal field of the left eye 
A ventriculogram, taken on August 21, revealed dilatation of the left ventricle 
with cortical atrophy The right ventricle was normal 

Operation on August 31, by Dr John Scarf, revealed extensive chiasmic 
arachnoiditis, with a large cyst which had lifted the chiasm upward The cyst 
was emptied and the adhesions were ruptured, but the patient’s condition was 
not improved When she was last seen, on April 2, 1942, there were progressively 
increasing drowsiness and great impairment of memory. 

The first operation was performed before the entity of chrome arach- 
noiditis was well known If the adhesions had been separated then, 
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the subsequent coutse of the patient’s condition might well have been 
different 

Case 3 — F D , a girl aged 17 years, came to the Brooklyn Hospital on 
May 4, 1937, because of transitory attacks of blurred vision and progressive loss 
of sight for the past four months 

About ten months before admission, the patient awoke one night and vomited 
three or four times She was very dizzy and had pam over the left eye The next 
morning she was well Five months later, she had tinnitus in the right ear, 
which lasted over an hour She described her attacks of blurred vision as a feeling 
that she was looking through a fog The visual disturbances had been occurring 
with increasing frequency Three weeks before admittance she had an attack 
of blurred vision which was accompanied with such dizziness that she fell 
Her menstrual periods started at the age of fourteen years and had occurred 
regularly every twenty-eight days until three months before her admission, when 
they became scanty and occurred every two weeks 

Examination — The patient had a large amount of pubic hair and a moderate 
streak of hair extending up to the umbilicus Her arms, legs and thighs were 
also hairy There were slight diminution of sensation over the right side of 
the face and a suggestion of weakness of the right side of the face during the 
emotional phase 

Ophthalmic Examination — Vision was 13/200 in the right eye and was limited 
to counting fingers at 6 inches (15 cm ) There were no ocular palsies and no 
nystagmus The right pupil reacted well to light and the left sluggishly, both 
reacted in accommodation The right disk was swollen about 3 D , and there 
was pronounced secondary atrophy of the disk The left disk was less edematous 
but showed a greater amount of atrophy The right field was markedly and 
irregularly contracted for a 20 mm test object There was an island remaining 
in the left field with a 40 mm test object 

Flat roentgenograms, taken on May 5, showed that the bones of the skull 
had a wavy unevenness in density The suture lines, especially the occipital, 
were separated A ventriculogram taken on Mav 12 showed that the lateral and 
third ventricles were greatly distended but normal in position The cerebral 
aqueduct and the fourth ventricle were not visualized 

The impression was that of obstruction below the third ventricle 

A preoperative diagnosis of chronic arachnoiditis was made, and a posterior 
craniotomy was done 'by Dr E J Browder the same day Extensive adhesive 
arachnoiditis was observed The adhesions could not be separated, so the area 
was left decompressed 

After recovery, the patient was discharged to the outpatient department, where 
she was under observation about three years From time to time the decom- 
pressed area bulged considerably because of episodes of increased intracranial 
pressure, but her headaches and vomiting disappeared and with time her vision 
and visual fields improved At the last examination, on Feb 28, 1940, vision 
was 20/100 m the right eye and 5/200 in the left eye, and the right visual field 
had improved considerably, although the optic disk appeared to be more atrophic 
Since operation she had had no headaches, dizziness or vomiting 

Case 4 — A M , a woman aged 24, came to the Post-Graduate Hospital on 
Aug 16, 1937, because of headaches, blurring of vision and nausea of four months’ 
duration 
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The symptoms started shortly after a third operation on the right mastoid 
with an attack of blurred vision, which lasted about fifteen minutes and was 
followed by a period of freedom from symptoms for about two weeks Then the 
attacks of blurred vision became more frequent and severer Most of the attacks 
were followed by right-sided headaches, which lasted three or four days and 
were accompanied with nausea and vomiting The patient also stated that at times 
she saw double 

Except for impaired smell m the right nostril and impaired hearing on the 
right side, the neurologic examination revealed nothing abnormal The patient 
had normal vision and visual fields, and the fundi appeared normal 

An encephalogram, taken on August 18, showed a normal state except that 
the sella turcica was 20 per cent undersized 

The patient was discharged without a diagnosis and was readmitted on 
September 24 because, in addition to the aforementioned symptoms, severe tinnitus 
had developed on the right side A block of the right stellate ganglion was done 
by Dr J A MacLean, with relief of symptoms for several months 

On June 7, 1938, the optic disks began to appear engorged, and spinal tap 
verified the presence of increased intracranial pressure A craniotomy in the 
region of the right mastoid revealed a large arachnoid cyst This was evacuated 
and the adhesions were ruptured The patient has remained well since 

Case 5 — H T , a man aged 28, was admitted to the Post-Graduate Hospital on 
Oct 11, 1939, with a history of convulsions for the past two years The convulsions 
started with a cramp in the left leg and spread upward to the arm The face was 
never involved The convulsions were followed by loss of consciousness, which 
lasted three or four minutes There was no biting of the tongue or frothing at 
the mouth He gave no history of trauma 

A neurologist had sent the patient to the hospital with a diagnosis of jacksoman 
epilepsy and had made a preoperative diagnosis of parasagittal meningioma 

An encephalogram, taken on October 13, showed slight flattening of the 
lateral ventricles Ophthalmic examinations revealed only a slight contraction 
of the fields 

A craniotomy over the right parietal area, by Dr J A MacLean, revealed 
localized chronic adhesive arachnoiditis, which was secondary to an old sub- 
arachnoid hemorrhage (traumatic) The scar tissue was excised from the 
involved area Since the operation the patient has had only occasional con- 
vulsive attacks 

Case 6 — S L, a man aged 40, was admitted to the Post-Graduate Hospital 
on Dec 15, 1934, with a history of diplopia for the past two years and headaches 
for the past two weeks With these headaches there were frequent attacks of 
nonprojectile vomiting In addition, for the past ten months he had yawned 
frequently, and for the past few months he had had frequent attacks of hiccup 
For a long time there were mild occipital and frontal headaches, but for the 
past two weeks these headaches had become extremely severe, especially on 
moving the head About two years before, shortly before the symptoms started, 
he was injured while riding in a taxicab He was not unconscious but had severe 
headaches for a few days 

Examination — The patient was drowsy but responded to questions The right 
upper lid was ptosed, and the left lateral rectus muscle was paretic There was 
a marked lateral nystagmus to the left, with the rapid component to the medial side 
The nystagmus to the right was slight The pupils were equal and regular and 
reacted to light and m accommodation The right disk was slightly blurred, 
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and the left was normal The visual fields and visual acuity could not be 
determined Neurologic examination revealed nothing abnormal except for a 
slight increase in the reflexes on the right side Flat roentgenograms of the 
head showed a normal CQndition 

On Jan 14, 1935, the disks, especially the right, showed increased edema 
In a ventriculogram, taken on January 23, the third ventricle was not visualized, 
and a diagnosis of tumor of the third ■ventricle was made A suboccipital 
craniotomy, done on the same day by Dr J A MacLean, revealed extensive 
chronic adhesive arachnoiditis The patient did not respond after operation and 
died a few days later Permission for autopsy was not obtained 

Case 7 — M Di B , a girl aged 7 years, was admitted to the Post-Graduate 
Hospital on Oct 13, 1936, because of frequent vomiting and occasional headaches 
for the past three weeks 

About a week prior to the onset of symptoms the child had come from school 
in a cold drizzling rain and had received a thorough wetting That night she 
had chills and for the next two weeks had a cold, without fever A week before 
hospitalization she fell and struck her head, but not severely 

Examination — The right pupil was larger than the left, and the corneal reflex 
was absent on the left side The left lateral rectus muscle was completely paretic 
The right disk was slightly blurred, and the left disk was normal Neurologic 
examination revealed rigidity of the neck and deviation of the tongue to the left 
There was weakness of the right side of the face, a Babmski sign on the right 
side and a questionable Babinski sign on the left 

On October 16, the right disk was swollen about 5 D and the left disk about 
ID A ventriculogram, made that day, showed blocking m the cerebellar area 

A suboccipital craniotomy, performed by Dr John Scarf the next day, revealed 
extensive cystic arachnoiditis in the region of the fourth ventricle. The cyst 
exerted great pressure on the cerebellum, and the foramens of Magendie and 
Luschka were closed by adhesions The cyst was evacuated and the adhesions 
were separated The child did not respond after the operation and died two 
days later Permission for autopsy was not obtained 

Case 8 — M G , a woman aged 22, came to the Post-Graduate Hospital on 
March 2, 1937, with a history of nausea, vomiting and headaches for the past 
two years The symptoms followed shortly after operation for acute appendicitis 
The headaches were severe and were localized to the left side of the head 
The vomiting was not projectile 

Ophthalmic and neurologic examinations revealed a normal state, and a 
ventriculogram, made on March 4, showed no evidence of a lesion encroaching on 
the ventricular system Dr J A MacLean, therefore, injected the stellate 
ganglion, thus giving symptomatic relief to the patient, and she was discharged 
from the hospital The patient returned to the outpatient department, where the 
ganglion was blocked several times, always giving her symptomatic relief 

On September 24, with the patient under anesthesia induced with solution 
of tribromoethanol U S P and oxygen, a preganglionic section of the superior 
cervical sympathetic ganglion was done and the presence of chronic adhesive 
arachnoiditis was noted No further surgical measure has been attempted because 
the patient has been free of headaches to date 

Case 9 — A J M, a man aged 44, came to my office on Nov 19, 1935 with 
a history of headaches for over twenty years About five years before his 
admission the headaches became very severe and he vomited several times He was 
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told that he had sinusitis and he underwent treatment For the few months 
preceding admission, he had had severe dizzy spells several times daily, and he 
fell on two occasions Lately, print seemed to “fly" and appeared blurred 

Examination — Vision was 5/200, impioved to 20/25, in the right eye, and 
5/200, improved to 20/50, in the left eye The right disk showed choking of 
about 5 D , with a few hemorrhages around it, and the left was swollen about 2 D 
The blmdspots were enlarged, but the peripheral fields were full and showed no 
localizing defects 

A tentative diagnosis of tumor of the frontal lobe was made, and the patient 
was referred for neurologic examination This showed nothing significant 

The patient’s vision deteriorated rapidly A thorough examination, including 
ventriculograms, at the Johns Hopkins Hospital, revealed no localizing 'lesion 
On November 26 Dr Walter Dandy made a trephine opening over the right 
parietal area and probed for a tumor but found none A diagnosis of arachnoiditis 
was made, and the trephine opening in the bone was left open Dr Dandy felt 
that if the intracranial pressure had not been relieved secondary atrophy of the 
nerve and blindness would have resulted 

The patient has been under constant observation since and was last examined 
on June 11, 1945 Vision has remained at 20/20 with correction m both eyes, 
the peripheral fields are full, but the bhndspots are still enlarged At times the 
area of trephination is soft, at other times it is rather hard, so that the brain 
herniates through the wound and feels tense At such times one can feel, and 
even see, pulsations of the herniated part of the brain, and the patient usually 
has headache and feels nauseated These symptoms are accentuated by even 
the slightest pressure over the herniated area The disks during these episodes 
become engorged, but this feature is not constant The borders of the disks 
are not well outlined, but there is no evidence of secondary atrophy According 
to the patient, the intracranial pressure seems to be affected greatly by changes 
m the weather 

CONCLUSION 

Arachnoiditis is not so rare an entity as is commonly thought. 
At the New York Post-Graduate Medical School and Hospital between 
v 1935 and 1940, inclusive, there were 118 cases of suspected neoplasm, 
m 67 of these cases the condition was definitely diagnosed as neoplasm, 
and in 11, arachnoiditis, that is in 14 per cent of the total number of 
cases in which a diagnosis was made 

Judging from the number of papers in the literature, there has been 
an increasing awareness of this condition among ophthalmologists 
However, the criteria for its diagnosis are still difficult, and m too 
many cases the necessary surgical treatment is not carried out The 
greatest difficulty lies m the differentiation of cases of arachnoiditis from 
the unfortunately large number of cases in which the optic nerves are 
directly involved and the process is not arachnoiditis It is small 
comfort to a patient to undergo a formidable operation on the head 
because of a mistaken diagnosis Fortunately, neurosurgery has 
advanced to such a degree that the operative and postoperative mortality 
rates are very small Every ophthalmologist has permitted loss of vision 
to progress to complete blindness as he stood helplessly by, because 
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the loentgenogiams of the sinuses did not leveal any disease process 
and no localizing signs were present Early suigical intervention in 
some of the cases might have saved vision 

It must also be emphasized that, though opticochiasmic arachnoiditis 
presents a gieat tlneat to vision, othei forms of arachnoiditis can be as 
gieat a tlneat, as cases 3 and 9 show One can speculate as to what 
would have happened if the patient in case 3 had come for treatment 
at an eailier time 

Because ophthalmologists are usually consulted by the neurosurgeon 
in all cases of suspected tumor of the biain, they must be aware of 
the fact that localized aiachnoiditis can simulate a tumor of any part of 
the brain These lesions are less likely to cause field defects because 
the coitex is irritated by scais from the membianes covering the brain 
and are therefore superficial 

With the mci easing attention given this subject, it is hoped that 
with time arachnoiditis will be moie easily diagnosed Vision is so 
important a function that if a case presents the possibility of arachnoiditis 
surgical measures should not be postponed until too late 

861 Park Place 



EXOPHTHALMOS AND ASSOCIATED OCULAR DISTURBANCES 

IN HYPERTHYROIDISM 
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W HEN Mai me and his associates 1 produced chiomc progiessive 
bilateral exophthalmos by daily mtramusculai injections of 0 05 
to 0 1 cc of methyl cyanide m 2 to 3 month old labbits maintained on 
a diet of alfalfa, hay and oats, he came to the following conclusion 

Cyanides appear to act by inhibiting metabolic processes This inhibition 
stimulates the hypothalamic centers which m turn, stimulate the pituitary to 
produce the thyrotropic hormone, which in turn stimulates the thyroid gland and 
independently the sympathetic centers m the mid-brain, causing exophthalmos 

It occuned to us that since pupillogiaphy, as devised by Lowen- 
stem and associates, 2 can show evidences of central sympathetic dis- 
turbances, it might be advantageous to determine what these changes 
are which occur with hyperthyroidism Accordingly, 22 patients were 
studied, these included patients with and without exophthalmos and 
patients with unilateral exophthalmos The results were interesting 
(fig 1) All but 1 patient showed a ledilation block, interpreted by 
Lowenstem as evidence of central sympathetic disturbance No expla- 
nation can be given at present as to why this patient did not show 
this pattern However, the appeal ance in practically all cases sug- 
gested further value for this test Occasionally m cases of unilateral 
exophthalmos the general evidences of hyperthyroidism may not be 
apparent or may be borderline It seemed that a positive pupillographic 

From the Department of Ophthalmology and the Thyroid Clinic (Departments 
of Medicine and Surgery) of the New York Post-Graduate Medical School and 
Hospital 

1 Marine, D , and Rosen, S H Exophthalmos in Thyroidectomized Guinea 
Pigs by Thyrotropic Substance of Anterior Pituitary, and Mechanism Involved, 
Proc Soc Exper Biol & Med 30 901 (April) 1933 

2 Lowenstem, O, and Friedman, E D Pupillographic Studies, Arch 
Ophth 27 969 (May) 1942, Adie’s Syndrome (Pupillotomc Pseudotabes), ibid 
28 1042 (Dec ) 1942 Lowenstem, O , and Givner, I, Pupillary Reflex to 
Darkness, ibid 30 603 (Nov ) 1943 Lowenstem, O , and Levine, A S 
Pupillographic Studies, ibid 31 74 (Jan) 1944, The Role of the Sympathetic 
m the Light of Pharmaco-Pupillographic Studies, Proc Rudolf Virchow M Soc 
1943, vol 2, p 82 
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curve might add to the information at hand Accordingly, pupillographic 
studies were made on 5 patients without hyperthyroidism who had 
unilateral exophthalmos due to various causes, such as meningioma of 



$ £ & 



Fig 1 — A, normal pupillographic curve, showing a period of latency, a con- 
traction, a period of latency and a redilation B, pupillographic curve in a case 
of hyperthyroidism, showing a period of latency, and a contraction, a period of 
latency and a redilation block 

the sphenoidal ridge and hemangioma of the orbit The unilateral 
exophthalmos of 1 patient was unexplained For all patients studied 
normal curves were found The additional case of a nurse (R W ) 
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in whom unilateral exophthalmos had developed is worthy of note 
A pupillographic study showed a typical redilation block, suggesting that 
this case probably was one of hyperthyroidism 

REPORT OF CASES 

Case 1— R W, a nurse, single, aged 31, first noticed exophthalmos of 
the right eye in July 1943 The basal metabolic rate was 4 per cent above the 
average normal A roentgenogram of the sphenoidal ridge, the orbit and the 
thymus revealed nothing abnormal On Dec 9, 1943, the right palpebral 
aperture was 11 mm and the left 9 mm With the Hertel exophthalmometer at 
100 mm , exophthalmos measured 20 mm in the right eye and 19 mm m the 
left eye There were a fine tremor of the fingers and sweating of the hands 
Pupillographic study showed an incomplete dilation block on both sides 
Anisocoria of sympathetic origin existed The conclusion was that since the 
pupillographic study revealed a bilateral condition the lesion was probably present 
in the hypothalamic region On Jan 4, 1945, with the base line at 100 mm, the 
right eye measured 19 mm and the left eye 18 mm The value of pupillography 
in the diagnosis of unilateral exophthalmos can only be established after many 
more similar cases are studied and followed through their course of development. 

The evidence accumulated by Mulvaney 3 * supports his contention 
that the immediate cause of exophthalmos, whether it be of the thyro- 
toxic or of the thyrotropic type, lesides in the extraocular and smooth 
muscles of the eyeball, Tenon’s capsule and the lid In the case of 
thyrotoxic exophthalmos, it is essential to know whether, in addition 
to removal of the sympatheticoma and lowering of the thyroxm content 
of the blood, the flabbiness of the muscles, with loss of striation, granu- 
lar changes in the sarcoplasm and alterations in the neurolemmal 
sheaths, can be reversed In the case of thyrotropic exophthalmos, can 
the round cell infiltration and fibrosis be lessened 7 Since neostigmine 
has been of value m treatment of myasthenia gravis and atony of the 
bladder and intestinal wall, 5 patients with hyperthyroidism were given 
IS mg of neostigmine bromide orally three times daily for three 
to four months The drug was administered postoperatively, when 
all factors but the essential changes m the muscles themselves had 
apparently been brought nearer to normal No measurable reduction 
of the exophthalmos was noted Since vitamin E had been suggested 
in the treatment of the muscular dystrophies, this vitamin, in the 
form of the acetate ester of alpha tocopherol (Ephynal acetate), was 
administered orally in doses of 25 mg three times daily for six weeks 
to 5 patients with hyperthyroidism Here, again, the medication proved 
of no value. Similar negative results were obtained following the oral 
administration of 25 mg of pyndoxme hydrochloride three times daily 
for six weeks to 5 patients with hyperthyroidism 

3 Mulvaney, J H Exophthalmos of Hyperthyroidism, Am T Oohth 

27-589 (June) 1944 J p 
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On the introduction of thiouracil, it was hoped that with the 
i eduction of the basal metabolism in patients seen early enough the 
exophthalmos would also recede Results to date have proved other- 
wise Even m cases in which most features of hyperthyroidism were 
abolished the exophthalmos either remained the same or increased 
With thiouracil, changes in the pituitary gland have been noted which 
simulate those following thyroidectomy Under the influence of this 
drug, the iodine content of the thyroid gland is lapidly depleted The 
drug interferes with the synthesis of thyroxin m the thyroid gland , the 
glandular hyperplasia is a response to the lack of thyroid hormone, and 
this cannot take place m the absence of the hypophysis or, presumably, 
without the intermediation of the thyrotropic hormone of the anterior 
lobe of the pituitary 

To offset the pessimistic view that exophthalmos once established 
will not recede, it should be noted that exophthalmos has been reversed 
in some cases following the administration of iodine and during preg- 
nancy As proved by measurements with the exophthalmometer, the 
administration of iodine orally for several months reduced the exoph- 
thalmos in 3 patients 

The case in which exophthalmos was influenced by pregnancy is 
now reported 

Case 2 — I F , a white woman aged 34, noted an increase in her exophthalmos 
following thyroidectomy for hyperthyroidism, the degree of which finally became 
stabilized She subsequently became pregnant At the beginning of the second 
trimester the exophthalmos began to show improvement and continued to do 
so up to the time of delivery Exophthalmometer readings showed that the 
exophthalmos had receded 4 mm , demonstrating that the changes m the extra- 
ocular muscles were reversible Interestingly, the baby was born with exoph- 
thalmos, which did not recede fully until the age of 1 year 

Dr S S Ellenson 4 gave the following report of a case 

L F , born of a mother with active hyperthyroidism, had a weight at birth 
of 5 pounds 3 ounces (2,353 Gm ) and was premature in appearance The infant 
had severe bilateral exophthalmos (fig 2) The pulse rate was over 200 a minute 
She was hyperactive She had repeated attacks of respiratory difficulty, reaching 
deep cyanosis with attacks of apnea The infant was discharged on the tenth 
day with the mother but was readmitted four days later because of continued 
spells of cyanosis She was placed in an incubator, with intermittent administra- 
tion of oxygen Her weight was 4 pounds 12 ounces (2,154 Gm ) Twelve days 
later, having done well, weight 4 pounds 14 ounces (2,211 Gm), she was 
again sent home The urine was normal On April 4, 1942, a blood count 
showed 126 per cent hemoglobin, 6,750,000 red cells, 13,800 white cells, 62 per 
cent polymorphonuclear leukocytes, 30 lymphocytes and 8 per cent mononuclear 
cells On April 11, the hemoglobin concentration was still 126 per cent, the 
red cell count was 6,300,000 and the white cell count 10,000, with 19 per cent 

4 Private communication to the authors 
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polymorphonuclear leukocytes, /2 per cent lymphocytes and 9 per cent mono- 
nuclear cells She made slow, steady progress at home, weighing 18 pounds 

12 ounces (8,504 Gm ) at the age of 1 year Some evidence of exophthalmos 
was still present Centers of ossification in the wrist (two well formed bones) 
were normal for a child of her age At 19 months of age she weighed 21 pounds 

13 ounces (9,894 Gm ) At the age of 2 years 9 months (Jan 14, 1944) her 
height was 36 inches (91 cm) and her weight 29 pounds (13 2 Kg) 
Fluoroscopic examination showed rapid bone development (four well formed 
bones m the wrist) There was no evidence of exophthalmos The pulse was 
normal The infant was normal in appearance and on physical examination 
She has had the usual colds and sore throat (tonsillitis twice) and had responded 
normally to medication, including administration of ephedrine and sulfonamide 
drugs The child is now 3 years old, and the mother’s exophthalmos has stayed 
at a low lei el 



Fig 2 — Baby L F at the age of a few weeks, showing 'the bilateral 
exophthalmos 

This raises the question as to what happened during pregnancy 
which favorably influenced the exophthalmos Did the baby’s thyroid 
or thymus act for the mother ? Were there certain hormonal changes 
occurring either at the placental barrier or m the mother which produced 
changes in the muscles of the eyes 7 We are not m a position to answer 
these questions, but they suggest material for investigation 

The use of ergotamme tartrate m selected cases to narrow the 
palpebral aperture should be mentioned 

Case 3 — S T, a woman aged 29, six years ago began to take thyroid to 
stimulate loss of weight She became nervous, lost weight and acquired a stare 
A diagnosis of hyperthyroidism was made, and thyroidectomy was performed 
Soon after the operation the exophthalmos began to progress slowly Nine months 
after operation her father became acutely ill, and the patient attended him 
constantly She then noted a rapid progression of the exophthalmos, the amount 
reaching 30 mm in the right eye and 31 mm m the left eye, with the exophthal- 
mometer at 110 mm She was gi\en 1 mm of ergotamme tartrate orally twice 
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a day, a temporary narrowing of the palpebral aperture was observed only while 
the drug was administered (fig 3) 

Tearing, which is occasionally a distressing symptom in thyroid dyscrasias, 
was treated by the administration of tincture of belladonna IS minims (093 cc ) 
three times a day The drug was valueless for relief of this symptom, and since 
it is possible that the dose is just sufficient to induce greater sympatheticoma 
(by abolishing the stabilizing vagotonia) the drug would seem to be contraindicated 

Chemosis, when obseived, is due to venous obstruction In an 
attempt to determine whether increased capillary permeability could be 



Fig 3 (case 3) — A, appearance of the palpebral aperture before the admin- 
istration of 1 mg of ergotamme tartrate, B, appearance forty minutes later 


demonstrated, Thiel’s test was done (10 grams of fluorescein sodium 
every thirty minutes for three doses given by mouth) Observations 
with the slit lamp were made, but fluorescein failed to appear m either 
the anterior chamber or the chemotic conjunctiva 



Fig 4 — Marked widening of the palpebral aperture, which produced increased 
intraocular pressure 

Attention should be called to an occasional rise in intraocular pres- 
sure dependent on the mechanical pressure of the upper lid on the 
globe In 2 cases observed the exophthalmos was minimal, but the 
contraction of Muller’s muscle m the upper lid was pronounced Tono- 
metric readings varied from 35 to 40 mm of mercury (Schi^tz) 
There was no field defect or evidence of glaucoma This condition 
needs no ocular treatment per se and is comparable m reverse to the 





GIVNER ET AL — THE EYE AND HYPERTHYROIDISM 217 

lowered intraocular pressure m the eye on the side of a unilateral 
peripheial facial paralysis as compaied with the pressure m the sound 
eye (fig 4) 

The inhibiting action of thyroid secretion on the development of 
exophthalmos is further emphasized by the aggravation of the exoph- 
thalmos (thyrotropic type) aftei thyroidectomy, producing the so-called 
malignant type of exophthalmos and frequently necessitating the Naff- 
ziger operation in order to preseive vision The value of the operation 
is well exemplified by case 4, in which the exophthalmos receded from 
33 to 18 mm The importance of uncapping the optic foramen is also 
stressed 

Case 4 — M J , a woman aged 34, underwent a subtotal thyroidectomy in 
March 1943 There is no record o£ exophthalmometric measurements previous 
to operation Her basal metabolism before operation was 25 per cent above the 
average normal 

When she was first seen, on April 21, 1944, she stated that after the birth of 
a child two years and four months before she began to have “thyroid trouble” 
The exophthalmos began to increase two months after the operation 



Fig 5 (case 4) — A, patient before a Naffziger operation was undertaken, 
showing the extreme left hypertropia, exophthalmos and venous congestion, 
B, appearance two months after operation 

On April 26, with the base line at 105 mm , her measurements were 32 mm 
in each eye Vision could be corrected to 20/30 in the right eye and to 20/100 
m the left eye Her near point of convergence was 45 mm There was a 
scleral exposure of 5 mm below the right cornea and of 4 mm below the 
left cornea Edema of the lids was graded as 3 plus and chemosis of the right 
conjunctiva as 1 plus There was limitation of movement of the lateral rectus 
muscles, being greater in the right eye than m the left eye Intraocular tension 
was 20 mm m each eye The fundus showed venous congestion of the retina 
Thyroid substance was prescribed Determinations of blood sugar and roentgeno- 
graphic examination of the sella turcica were performed, the results of both being 
within normal limits On July 14, the patient was taking 3 grains (195 mg ) 
of thyroid U S P daily Her basal metabolism on April 27 was 1 per cent 
above the average normal 

On July 21, she reported that for the past week she had been seeing double 
Paresis of the right inferior rectus muscle was present Examination of the 
visual fields at this time showed a central scotoma for red m both eyes and 
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loss of the superior temporal field for red in the left eye Her fields were 
normal for a 3 mm white test object at 330 mm and vision was 20/25 m the 
right eye and 20/200 — in the left eye On July 28, vision had decreased to 
20/70 in the right eye and to 20/200 in the left eye Two roentgen treatments 
to the pituitary gland (40 r) were ordered, after which the patient became much 
worse, and on August 17, with a base line of 105 mm , her exophthalmos 
measured 33 mm in each eye Vision was reduced to 6/200 in each eye The 
fields now showed bitemporal contraction with a 3 mm white test object at 
330 mm and a central scotoma in each eye for both color and form Examination 
on August 21 disclosed paresis of the depressors of the left eye, producing left 
hyperphoria Vision, however, was 20/200 in the right eye and 3/200 in the 
left eye, and the chemosis had somewhat lessened 

A Naffziger operation was performed on August 28 The surgeon reported 
that there was little orbital fat and that the ocular muscles showed marked 
hypertrophy and appeared thick and gray Five weeks later, with a base line 
of 105 mm , her measurements were 24 mm in the right eye and 22 mm in 
the left eye Pulsations could be noted in the exophthalomorneter Vision 
in the right eye was now 20/25+ with correction, and she read Jaeger type 1 
The central scotoma had disappeared There was still weakness of the right 
inferior and lateral rectus muscles Corneal sensitivity was reduced in this eye 
In the left eye, the field was much worse and vision was limited to perception 
of hand movements Optic nerve atrophy could now be seen in this eye 
Roentgenograms of the optic foramens disclosed removal of the upper part of 
the right optic foramen but a closed ring in the left foramen, a condition which 
may account for the absence of visual recovery in the left eye The patient was 
under treatment with 4 grains (0 26 Gm ) of thyroid given by mouth daily 

Her status at the time of this report shows that the exophthalmos has been 
further reduced to 18 mm , a total reduction of 15 mm from the preoperative 
measurements Vision is 20/30 m the right eye and is limited to perception of 

hand movements m the left eye (fig 5) 

* 

An increase m the exophthalmos of hyperthyroidism may be related 
in part to such factors as security, frustration, violent emotional trauma 
and infection Case 5 is illustrative 

Case 5 — T W , aged 42, had an only son who was a navigator in the air 
force He was stationed near home and came m every week end While home 
on furlough, he received word that he was about to be transferred south, from 
which points, of course, he was led to believe that he would be sent across 
shortly The last day of the furlough found the worrisome mother with 
swollen upper eyelids This was at the end of January 1944 We saw her 
first on Feb 8, 1944 With the exophthalmometer at 104 mm, her exophthalmos 
measured 20 5 mm m each eye She had early signs of hyperthyroidism One 
month later, with the same base line the measurements were 22 5 mm for 
each eye and on March 21 they were 23 5 for the right eye and 23 mm for the 

left eye Her basal metabolic rate was + 45 per cent (see case 3) 

• 

Bilateral paresis of the inferior oblique muscle is a rare complication 
following thyroidectomy in which, inadvertently, some of the parathyroid 
glands have been removed No similar account could be found in the 
literature 
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Case 6— V C had a basal metabolic rate of 45 per cent above the average 
normal, with symptoms of hyperthyroidism A subtotal thyroidectomy was done 
on June 7, 1944, after which paralysis of the vocal cords and tetany resulted 
The ionized calcium fell to 3 mg (normal 4,8 to 6 3 mg ) per hundred cubic 
centimeters She complained of diplopia Ophthalmologic examination disclosed 
bilateral paresis of the inferior oblique with pseudoptosis Her measurements in 
the primary position at 13 inches (33 cm ) were 4A of esophoria and 5A of right 
hyperphoria, and at 20 feet (6 meters), 7 A of esophoria and 1)4A of right hyper- 
phoria By December the squint had considerably improved, and her last exami- 
nation, on Feb 7, 1945, showed orthophoria for distance and left hyperphoria 
of 2A for the 13 inch distance On looking up and to the right she had right 
hyperphoria of 4A, and on looking up and to the left, left hyperphoria of 6A, 
at 13 inches No patch for the eye was necessary at this time 

Cataracts have frequently been descnbed following tetany due to 
parathyropnvia, but a nuclear lesion such as must have been present in 
this case has not previously been described The serum calcium of the 
patient is now normal The patient was treated with calcium gluconate, 
preparations of vitamin D and dihydrotachysterol 

CONCLUSIONS 

In 21 of 22 patients with hyperthyi oidism, pupillogiaphic exami- 
nation revealed a redilatioii block This is ascribed to a hypothalamic 
origin and lends the first tangible evidence to the confirmation of 
Marine’s hypothesis 

In our hands, the administration of neostigmine bromide, a prepara- 
tion of vitamin E and pyrodoxme, failed to i educe exophthalmos 

The administration of iodine orally and pregnancy may occasionally 
result m regression of exophthalmos 

If vision is impaired because of involvement of the optic nerve in 
patients with thyiotropic exophthalmos, complete uncapping of the 
optic foramen should be included m the decompression 

108 East Sixty-Sixth Street (21) 

45 Gramercy Park North 
865 Park Avenue 
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SAMUEL GARTNER, MD 

NEW YORK 

C YCLOPS is a fetal monstrosity with a single central eye Some 
reports of this interesting anomaly have been made, but relatively 
few have included detailed studies of the eyes Because of the interesting 
anomalies observed in 2 cases of cyclops, this report has been prepared 
The bibliography was recently reviewed by Krafka 1 and Kindred, 2 
and an extensive study was made by Adelmann 3 This malformation 
was described in the mythology of the ancient Greeks in a race of 
giants called cyclopes They were destroyed by Apollo, who was 
angry at them for forging the thunderbolt that killed his son Aesculapius, 
the great physician 

Cyclopia is a congenital anomaly but is not hereditary, since life 
is impossible, in the usual case the child is born dead or dies soon 
after birth, so that no cyclops has ever repi oduced A familial incidence 
has not been reported, except by Klopstock 4 

The development of cyclopia depends on local factors acting on 
the midhne structures of the face at or before the time of development 
of the anlagen of the eyes This has been demonstrated in the artificial 
production of cyclopia in lower forms by Dareste, 5 m 1877, by 
Stockard, 6 in 1909, by Loeb, 7 in 1915, and by Mangold, 8 m 1931 
The striking feature is the replacement of the normal two eyes by 
a single median eye The nose is usually anomalous and is either 

This work was done under the William L Hemstadt Fund at Montefiore 
Hospital for Chronic Diseases 

1 Krafka, J Cyclopia and Arhmia New Concept, Arch Ophth 33 128 
(Feb) 1945 

2 Kindred, J E Cyclopia Completa and Arhinocephaha Completa with 
Umbilical Hernia in a Full Term Child Report of a Case, Arch Ophth 33 217 
(March) 1945 

3 Adelmann, H B The Problem of Cyclopia, Quart Rev Biol 11 161 
and 284, 1936 

4 Klopstock, A Famihares Vorkommen von Cyklopie und Arrhinen- 
cephalie, Monatschr f Geburtsh u Gynak 56 59, 1921 

5 Dareste, C Recherches sur la production artificielle des monstruosities, 
en essais de teratogeme experimentale, Pans, 1877 

6 Stockard, C R The Artificial Production of One Eyed Monsters and 
Other Defects Which Occur in Nature, by the Use of Chemicals, Anat Rec 3 
167, 1909 
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absent 01 leplaced by a pioboscis-like stiuctuie located above the eye 
The C}dopean e)es descnbed in the hteiature weie not all truly single 
eyes, as actually the single median eye is the larest form, most of 
them weie pai tially fused double eyes One of my specimens had a 
perfect single e)e, the othei had a fused double eye Both these 
specimens passed thiough seveial hands before leaching me, and I 1 egret 
my inability to obtain am significant histoiy 

DESCRIPTION Or SPECIMENS 

Case 1 — This specimen was a true cyciops, with a single median eye located 
in the middle of a hideous face The chin was very short and the upper lip 



Fig 1 — Cyclops with a single central eye, a proboscis above and no nose 

unusually long, extending right up to the eye without any intervening nose 
Above the eye was a strange-looking proboscis with a blind central opening, 
which was a vestigial nasal passage and m general resembled a pig’s snout The 
hair line came low down, close to the proboscis 

The hexagonal lid fissure was wide open, and the lid had insufficient tissue 
to draw over the eyes The upper lid border w r as continuous The lower lid 
border was interrupted in the middle and was replaced by a small conjunctival 
fold The separation of the low'er lid formed the only bilateral structure about 
this eye There v'as no sign of any puncta or nasolacrimal passages The cornea 

7 Loeb, J The Blindness of the Cave Fauna and the Artificial Production 
of Blind Fish Embrjos by Heterogenous Hjbridization bv Low Temperatures 
Biol Bull 29 SO, 1915 

8 Mangold, O Das Determinationsproblem III Das Wirbeltierauge in 
der Entwicklung und Regeneration, Ergebn d Biol 7 193, 1931 
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was normal The iris was short, stubby and rudimentary m development, with 
vascularized pupillary membranes bridging the pupillary zone Some anomalous 
ciliary processes were observed on the posterior surface of the ins (fig 3) 

The lens was normally developed, but around the lens was a cellular mem- 
brane with many thin-walled blood vessels, which connected with the pupillarv 
membrane This was the remains of the tunica vasculosa lentis, which normally 
appears for a period during fetal life and is often observed in premature infants 



Fig 2 (case 1) — Cyclopean eye X 8 

The retina was divided into two main zones, with notable differences between 
them In the first zone there was well developed retina, with pigment epithelium 
and choroid beneath it Ihe second zone extended over a considerable area at 
the posterior pole and was characterized by absence of pigment epithelium and 
a conspicuous change in the choroid, which was replaced by a layer of delicate 
connective tissue with few vessels The choriocapillaris and the lamina vitrea 
had disappeared where the pigment epithelium was absent The retina associated 
with this area was poorly developed and had a small cellular content, no rods or 
cones and many irregular rosettes Rosettes were present in both portions of 
the retina, but where the pigment epithelium and the normal choroid underlay 
the retina the rosettes were large and cellular and formed complete tubes, lined 
with five to ten cells In the area without pigment epithelium and with a poorly 
developed choroid the rosettes were smaller, had fewer cells and did not form - 
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complete tubes In the peripheiy of the retina, especially in the superficial layers, 
were many cystic spaces The lest of the retina presented many variations, one 
portion had the normal layers, while another contained many rosettes, which 
distuibed the orderly arrangement of the retina 

The losettes weie tubes formed by walls varying from five to ten cells in 
thickness, they were mainly circular, but many were longitudinal and some 
irregular The rosettes were predominantly m the internal nuclear layer, and a 
few were present in the external nuclear layer The part of the retina in which 



Fig 3 (case 1) — Iris with pupillary membranes and tunica vasculosa lentis 
X 38 


rosettes formed in the external nuclear layer was further characterized by absence 
of rods and cones in the affected portions 

Rosettes were more numerous in the area without pigment epithelium and 
normal choroid, but there the cells forming their walls were only four to six 
cells deep and were not so tightly packed Rosette formation has been found as 
a temporary phenomenon early m the human embryo and in the retina damaged 
by irradiation during fetal life, as reported by Goldstein and Wexler 0 Another 
type of rosette is observed in retinoblastoma Rosettes form as a result of an 

9 Goldstein, I, and Wexler, D Rosette Formation in Eyes of Irradiated 
Human Embryos, Tr Am Acad Ophth 35 140, 1930 
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Fig 4 (case 1) — End of pigment epithelium on the left side of the figure, 
at this point there is a change in the choroid and retina, with disappearance of 
the choriocapillaris and the lamina iitrea X 65 
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excess of cells in the nuclear layers, with an infolding of the internal limiting 
membrane 

Where the pigment epithelium w r as missing, there was a pronounced change in 
the choroid and retina The choroid w r as replaced by a strand of delicate con- 
nective tissue, with few blood vessels and no choriocapillaris or lamina vitrea 
The overlying retina had become anomalous and poorly developed, with many 
poorly formed rosettes and no rods or cones My study and the investigations 
of others indicate the interdependence of the pigment epithelium and the choroid 
in their development Some authors have suggested that the pigment epithelium 
dominates the development of the choroid The absence of a good choroid secon- 
darily affects the nutrition and development of the retina 



Fig 6 (case 2) — Cyclops 


In another bizarre development (fig 5), a strip of anomalous retina grew 
beneath the rods and cones of the more orderly retina beside it 

Case 2. — The two eyes were fused m one median structure, which was the 
outstanding feature of the face, as the other features were notable by their 
absence There was no nose or mouth The ears were deformed, they were 
placed low and curved down into the front of a very thick neck 

The lid fissure was elliptic except at the lateral ends, which came to a point, 
with a slight fold of the skin There was a single continuous upper lid The 
lower lid was interrupted in the center by a depressed zone, in the middle of 
which w r as a small elevation 1 5 mm in diameter, resembling a nipple 
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The e>es were wide open, as the lids were retracted and underdeveloped for a 
fetus of the size of this specimen The redundancy of lid tissue that permits easy 
closure was lacking, and there was no suggestion that these lids had been fused 
during fetal life The edges of the lids w’ere round, instead of presenting the 



Fig 7 (case 2) — Cyclopean eye, showing two corneas, with a bridge of sclera 
between them 
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usual flat end with square edges, and the sharp separation of the two portions 
of the lid by the gray line was lacking The lid had many fine hairs, but no 
well developed eyelashes, at the margin The normal meibomian glands, as well 
as the lacrimal gland and a strongly developed orbicularis muscle, were present 
No evidence of puncta or lacrimal canaliculi was seen 

The orbit was a single cavity with a bony projection in the lower portion 
of the wall In the depth of the orbit was a small central aperture for the single 
optic nerve The optic foramen was a vertical oval, 1 mm wide and 2 5 mm 
high On each side was the opening of the superior orbital fissure, 5 by 2 mm 
This cyclopean eye was a fused double eye, with two distinct corneas, separated 
by a bridge of sclera, two lenses, two retinas and a single optic nerve The 
anterior view of the eye was almost circular, with a diameter of 21 mm The eye 
was flattened anteroposteriorly, with a diameter of 10 mm 

The posterior view of the eye was unusual in that nine separate bands of 
muscle were attached to the globe, of which the lateral and the superior bands 



Fig 9 (case 2) — Posterior view, showing nine muscle bands attached to the eye 

were best developed All the muscles were attached on nearly one plane, slightly 
anterior to the equator of the globe The optic nerve had a very broad attach- 
ment to the back of the eye, which tapered soon after leaving the globe 

The conjunctival fornix was shallow and began close to the limbus On the 
lid the conjunctiva was one to two layers thick, in the fornix it was about five 
layers thick, and on the cornea and the sclera it was five to seven layers thick 
The two corneas were similar and very small, being 5 mm m diameter, they 
were avascular and separated by 7 mm of vascularized sclera At the limbus 
blood vessels were seen in all layers, being most numerous near the surface 
Schlemm’s canal was not clearly defined, but there were small vessels filled with 
blood in the region usually occupied by this canal 

The space between the two corneas was bridged by the sclera, which pre- 
sented an unusual inward projection of dense connective tissue, as shown in 
figure 8 Part of this elevation was covered with a rudimentary ciliary body and 

ins This projection formed a partial separation between the fused portions of 
the two eyes 
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Behind one cornea was a well developed iris with a central pupil Behind 
the other cornea the iris was developed temporally, while on the medial side there 
was a coloboma, with only a rudimentary ins and ciliary body The ins had 
loose connective tissue and many medium-sized blood vessels with very thin walls 
The layer of spindle cells was not entirely flat but sent irregular branching forma- 
tion into the iris The two pigment layers of the ins were partially separated 
The pectinate ligament was well formed where the ins was well developed and 
w r as missing where the iris was rudimentary The pupils were bridged by deli- 
cate strands of pupillary membrane The ciliary muscles were well developed 
except in the area of the coloboma of the iris, where they were represented by 
only a few isolated strands of muscle 

The pigment epithelium appeared normal over most of the eye but was 
missing in some areas Where it failed to appear the adjacent choroid was 



Fig 10 (case 2) — Iris, showing separation of the pigment lavers and pupillary 
membranes X 78 


scantily developed, the choriocapillaris and the lamina vitrea w'ere absent, and 
the overlying retina was poorly developed This was true except in one area, 
which will now be described 

The choroid presented an unusual feature in the presence within it of a mis- 
placed island of a retinal type of tissue, beneath the normal retinal layer This 
was located near the colobomatous disk and consisted of typical layers of retinal 
elements and a few rosettes, as shown in figure 11 This remarkable and rare 
anomaly was described by Coats, 10 who cited a few cases reported by Raab, 
in 1878, by Deutschmann, m 1881, and by Kundrat, in 1885 This island of 
retina was buried in the choroid and extended into the sclera It contained 
only a few small vessels Over most of it the pigment epithelium was absent, 
as well as the lamina vitrea and the choriocapillaris The' true retina above 
this area was relatively normal except that where the pigment epithelium was 
lacking there was an absence of rods and cones The retinal cells m the nus- 

10 Coats, B On the Occurrence of Misplaced Derivatives of the Secondary 
Optic Vesicle in Congenitally Abnormal Eyes, Ophthalmoscope 7 724, 1909 
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Fig 11 (case 2) — Island of a retinal type of tissue buried in the choroid and 
sclera, with absence of the overlying pigment epithelium and a relatively normal 
retina above X 56 
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placed island were arranged in small layers and rosettes, but no rods, cones or 
nerve fibers were observed 

Adjacent sections presented other developmental abnormalities which suggest 
a clue to the nature of this anomaly As noted before, the pigment epithelium 
was absent over most of this area Near the edge of the misplaced island of 
retina the pigment epithelium reappeared, at first as a nonpigmcnted, single lajer 
of cells, then succeeding sections showed a thickening of the pigment epithelium, 
up to seven cells, with scanty pigmentation The ewdence was strongly in support 
of Coats’s theory that the island of retina in the choroid is the result of a meta- 
plastic development of the pigment epithelium, which, like the retina, is neurogenic 
The explanation is theoretic but seems plausible 



Fig 13 (case 2) — Pigment epithelium elevated into many layers near the retinal 
island X 31 


The retina in the preparation w'as somewhat distorted, but there evidently 
were two complete retinas The two layers of retina in the center had been 
somewhat disturbed in the preparation of the specimen Other cases of cyclops 
with a single scleral cavity and two retinas, similar to this one, have been reported 
The retina for the most part was developed in a normal fashion except for 
a paucity of ganglion cells, and these were small , there w ere a few nerve fibers 
Also, there w'ere a number of areas with rosettes, apparently derived from cells of 
the internal nuclear layer The rosettes rareh occurred singly but tended to 
appear in groups of two to five in any one section When they appeared, they 
encroached on the neighboring layers and thickened the retina 

In those areas in which the pigment epithelium was lacking the rods and 
cones were absent, even when the rest of the retina was normally developed 
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There were many fiesh hemorrhages m the retina, which were probably the result 
of birth trauma and were similar to the hemorrhages often seen m the newborn 
The region of the disk had a deep, wide excavation, which had the shape 
of a flask, with a narrow opening The pit was 3 mm deep, 4 5 mm at its 
widest part and 2 mm at its neck Extending into its walls was a continuation 
of choroidal and retinal structures, which had undergone degeneration or mal- 
development In the deeper part a thin bundle of atrophic nerve fibers appeared 

SUMMARY 

Two cases of cyclops are reported In 1 case the eye was a true 
single median eye , in the other, a fused double eye Both were located 
m the center of the forehead and presented interesting anomalies 



Fig 14 (case 2) — Higher magnification of a portion of figure 13, showing 
layers of pigment epithelium with scant pigmentation X 70 


The importance of the pigment epithelium m the development of 
the choroid, as well as its influence on the retma, is indicated by 
this study 

In both cases the absence of pigment epithelium was associated with 
almost complete absence of the choroid, the choi iocapillans and the 
lamina vitrea and by maldevelopment of the overlying retina 

In 1 case a misplaced island of retina was observed buried m the 
choroid and sclera, in an area wheie pigment epithelium was lacking 
Some proof was found that this anomaly was due to metaplastic develop- 
ment of the pigment epithelium into a retinal type of structure 

Dr B S Kramer and Dr M Chamhn furnished these specimens, and Miss 
Hilda Bergen made the microscopic preparations 

521 Park A\enue (21) 



Obituaries 


ROBERT K LAMBERT, MD 
1898-1946 

In the untimely death of Di Robert IC Lambeit, at the age of 47, 
an mspning colleague and a treasuied fnend was lost He was born 
in New York city, with a distinguished background His father was 
a hi llliant physician and his mother a gifted musician Music and paint- 
ing became his hobbies His devoted wufe, Geida, and his daughter, 
Patncia, survive him 

At Columbia Univeisity, Professor MacGiegor excited Dr Lambert’s 
interest m the biologic sciences After receiving the degree of Bachelor 
of Arts in 1918, he attended the College of Physicians and Surgeons and 
obtained his degiee of Doctoi of Medicine in 1922 After a tw r o year 
internship in medicine at Mount Sinai Hospital, he sailed for London 
for a year of study and research under the famous physiologist, Prof 
Ernest Starling On his return to New York, he engaged in general 
practice and taught physiology at Columbia Unneisity He began his 
ophthalmologic career in 1928 with a residency in ophthalmology at 
Mount Sinai Hospital under Dr Julius Wolff 

He was awarded the DuBois Fellowship at the Piesbyterian Hos- 
pital Institute of Ophthalmology, where he served for tw r o years under 
Dr John M Wheeler, who had recently become professor of 
ophthalmology 

Dr Lambert spent five yeais in the New Yoik Eye and Ear Infir- 
mary, where he became assistant surgeon in the clinic of Dr Clyde E 
McDannald His association with Montefiore Hospital began in 1933, 
by 1940 he was an attending, and at the time of his death consulting, 
ophthalmic surgeon Montefiore Hospital is greatly indebted to him 
for developing the ophthalmic department and founding a laboratory 
for research 

His affiliation with Mount Smai Hospital was maintained for almost 
a quarter of a century, from his internship, m 1922, until his death 
In 1943 he w'as appointed attending ophthalmologist to Mount Sinai 
Hospital 

PIis pleasant personality and vigorous leadership enriched the 
scientific achievements of the hospitals he served 

Read at the meeting of the New York Academy of Medicine, Section of 
Ophthalmology. Dec 16, 1946 
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In 1945 he was appointed clinical professoi of ophthalmology at 
the College of Physicians and Suigeons 

He vas a fellow of the New York Academy of Medicine and served 
as secietary of its Section of Ophthalmology in 1939 He was a fellow 
of the Amencan College of Suigeons and the American Academy of 



ROBERT K LAMBERT, MD 
1S98-1946 


Ophthalmology and Otolar) ngology He was a member of the Asso- 
ciation for Reseai ch m Ophthalmology, Inc , and the American Asso- 
ciation for Advancement m Science 

The end of Woild War I found him a private in the Aimy m the 
S A T C In World Wai II he vas commissioned a major in the 
Medical Coips of the Army and seived until his health failed 
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Although the last year of his life was clouded by the knowledge 
of his destiny, he spent it without bitterness in hard work and deep 
study 

Dr Lambert’s ophthalmologic caieer was based on a broad training 
in medicine and ophthalmology and was stimulated by his interest in 
lesearch Only a poition of his lesearch woik w r as recorded in the 
seventeen papeis he published His great joy v r as to guide the men 
on his staft to leseaich woik, in which he gave them the best of 
tiaimng Foi that pui pose he devoted a good deal of his time, energy 
and funds His most enduung memorial will be tbe strong impression 
he left on those who worked with him as they hope to carry on in his 
tiadition A haul woikei and a diligent student, he accomplished a great 
deal in a short lifetime and died at the height of his career, while at 
the threshold of greater promise 

Samuel Gartner, M D 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Graduate Course of the Gill Memorial Eye, Ear and Throat 
Hospital. — The twentieth annual spnng graduate course of the Gill 
Memonal Eye, Ear and Throat Hospital will be held at Roanoke, Va , 
on April 7 to 12, 1947 One of the guests of honor, Di A J Ballantyne, 
Glasgow, Scotland, will speak on April 7 , at 8 p m , on “Clinical 
Research and Medical Practice ” The i egular sessions on the eye 
will be held on April 10 to 12, and the list of speakeis is as follows 
Dr Eugene M Blake “Pathology of Glaucoma,” “Choice of 
Operations in Glaucoma,” “Umlateial Exophthalmos,” “Fundus 
Changes in Blood Dyscrasias ” 

Dr Wiliam T Hunt “Essential Points m Routine Refraction,” 
“Ocular Therapeutics,” “Management of Cases of Lateral ‘Phoria’ 
and ‘Tropia/ ” “The Near Point Examination ” 

Dr Aithur J Bedell “Retinopathy of Hypei tension,” “Fundus 
Changes m Myopia,” “Anomalies of the Fundus,” “Diffeiential Diag- 
nosis of Optic Neuritis from Papilledema ” 

Dr A J Ballantyne “The Ocular Manifestations of Diabetes 
Melhtus,” “Injuries of the Eye by Blunt Objects,” “Birth Injuries 
of the Eye,” “Some Intractable Diseases of the Cornea and Conjunc- 
tiva,” “The Etiology and Differential Diagnosis of Rapid Loss of 
Vision,” “The Nonsurgical Treatment of Cataract and of the Cataiact 
Patient ” 

Dr R Townley Paton “Coineal Surgery, with Particular Refer- 
ence to Corneal Transplant ” 

Dr E G Gill “Suigery of the Eye” 

Dr William P Beethan “Surgery of the Eye,” “Diabetic Ret- 
inopathy/*’ “The Management of Some of the External Diseases of the 
Eye,” “Keratoconjunctivitis Sicca,” “Crystalline Lens in Diabetes ” 
Dr Bernard Samuels “Histology of the Eyeball, with Special 
Reference to Inflammation and Surgery ” 

Dr Raymond E Meek “Detachment of the Retina and the 
Surgical Treatment,” “Minor Surgery of the Eyelids and Conjunc- 
tiva,” “Cataract Exti action,” “The Suigical Management of Crossed 
Eyes ” 

Annual Postgraduate Course m Ophthalmology and Otolaryn- 
gology. — The thirteenth annual postgraduate course in ophthalmology 
and otolaryngology was given in Charlottesville, Va , Dec 9 to 12, 
1946 The lectures and clinics were held in the amphitheater of the 
Umveisity of Vngima Department of Medicine 
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The lecturers and the subjects were as follows 

Dr Bernard Samuels, assisted by Dr E Buichell “Sympathetic 
Ophthalmitis and Tuberculosis of the Globe, Pathologic Conditions 
of the Fundus Seen with the Ophthalmoscope, Perforating Wounds 
of the Globe ” 

Dr Alan C Woods “Ocular Manifestations of Congenital Syph- 
ilis, Ocular Manifestations of Acquired Sjphihs, Ocular Brucellosis ” 

Dr A D Ruedemann “Surgical Correction of Eye Muscle 
Errors, Treatment of Cataract, Full Eye Plastic Implant” 

Dr S Judd Beach "Hysterical Ambljopia with Reference to 
Confused Diagnosis , Routine Examination of the E) e , Refraction ” 

Sanford R Gifford Memorial Lecture — The thud annual Sanford 
R Gifford Memorial Lecture was given at the Murphy Memorial 
Auditorium, 54 East Erie Street, Chicago, on Jan 20, 1947, by 
Dr Frederick C Cordes, of San Francisco The title of his address 
was “Types of Congenital Cataract ” 

SOCIETY NEWS 

Association for Research in Ophthalmology — The next meeting 
of the Association for Research in Ophthalmology will be held in 
the auditorium of the Atlantic City Junior High School, Ohio and 
Pacific Avenues, Atlantic City, N J , entrance on Pacific Avenue, 
on Tuesday, June 10, 1947 

Washington, D C , Ophthalmological Society — The Washington, 
D C , Ophthalmological Society held its regular meeting on Monday, 
Jan 6, 1947, at the District of Columbia Medical Society Building, 
Washington, D C 

The guest speaker for the evening was Dr Chailes E Iliff, of the 
Wilmer Ophthalmological Institute, Johns Hopkins Univeisity His 
subject w^as “Beta Irradiation in Ophthalmology ” 

A case presentation was given by Di M Noel Stow r on “Pseudo- 
xanthoma Elasticum with Angioid Streaks The Syndrome of 
Gronblad and Standberg,” and 2 case presentations w'ere made by 
Dr Ralph N Greene Jr, 1 on “Possible Tumoi of the Macula” and 
the other on “Multiple Cholesterol Deposits in the Retina ” 
Dr Edwaid J Cummings spoke on “Epithelioma of the Lid,” and 
Dr A J Delaney, on “Pigment Proliferation m Benign Melanoma ” 

The meeting was then adjourned until Februaiv 3, wdien a special 
meeting is to be held with the W Thormvall Dans Post-Graduate 
Course in Ophthalmology (George Washington University School 
of Medicine) 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Blind 

The Incidence and Causes of Blindness in the British Common- 
wealth Arnold Sorsby, Brit M J 2: 557 (Oct 27) 1945 

This paper is the leport of a painstaking and laborious investigation 
to determine the number of blind persons, the causes of blindness and 
the prevention of blindness in the British Commonwealth The article 
cannot well be abstracted and should be read in the original A summary 
follows 

The number of blind m the British Isles is not less than 90,000 and is 
likely to exceed 100,000 In the white population of the Dominions it 
is between 40,000 and 50,000 In the native population of the British 
possessions m Africa, Asia and Indonesia it is considerably more than 
10,000,000 There has been a marked decline in the incidence of 
blindness m childhood m England and W ales during the past twenty-one 
years, but there is no evidence that there has been any substantial 
decrease m the older age group Before long the decline m the 
incidence of blindness m childhood will come to an end, as already 
about 65 per cent of all blindness m children is due to congenital and 
genetic defects, not leadily amenable to treatment With the rapid 
elimination of blindness due to infectious disease, intensive research 
in the problems of genetic disease, maternally transmitted infections, 
cataract, glaucoma and the pathology of senescence has become an 
immediate task if the incidence of blindness in England and Wales is to 
be reduced In the native population of the British possessions the 
incidence of blindness could be reduced immediately and effectively 
by the organization of facilities for the intensive exploitation of the 
sulfonamide compounds and penicillin in the treatment of the widely 
prevalent ocular infections Arnold Knapp 


Conjunctiva 

A Corneal Graft Operation tor Recurrent Pterygium J L 
Reis, Brit J Ophth 29:637 (Dec) 1945 

In cases of recurrent pterygium Reis first does a modified McReynolds 
opeiation A superficial corneal layer is then obtained from an enucleated 
eyeball The graft is dissected after its margins have been delineated 
by two parallel, superficial incisions The size of the graft depends 
on the extent of the denuded cornea to be covered and will, therefore, 
vaiy from 3 to 5 mm The graft is transferred on the knife blade and 
slid onto the cornea of the recipient Then the conjunctival flap is 
raised slightly with opened forceps and the graft is slid underneath 
It is not essential that the conjunctnal flap should cover the whole of 

2 37 
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the corneal giaft The eye is dressed with calcium pemcilhn-sulfa- 
thiazole powdei dusted into the conjunctival sac 

The article is illustrated ' W Zentmayer 


Cornea and Sclera 


Dendritic Keratitis Associated with Chronic Malaria R D 
Harley and R F Kaiser, Am J Ophth 28* 1309 (Dec) 1945 


Harley and Kaisei stress the importance of dendritic keratitis as a 
diagnostic indication of malaria and report 3 cases in which the plas- 


modium was found 


W S Reese 


Anatomic Classification or Familial Corneal Dystrophies A 
Franceshetti and J Babel, Ophthalmologica 109 169 (Apnl- 
May) 1945 

Histologic studies in 14 cases of coineal dystrophy are reported, and 
on this basis a classification of coineal dystrophies is presented Two 
mam types can be distinguished 1 The progiessive, noncongemtal 
form, with two mam subtypes (a) The “crumb-lace” type characterized 
by hyaline degeneration of the coineal epithelium and the deposition 
of a hyaline, basophilic material under the epithelium In the “lace” 
type the changes in the cornea aie somewhat coarser and deeper than 
in the “crumb” type ( b ) A recessive, spotty tjpe, m which all the 
corneal cells (epithelium, substantia propria and endothelium) show' 
a deposition of granular albuminous material, in addition to the hyaline 
degeneration 2 The comparatively stationary, congenital form In 
this form no degeneration is present, but the layers are separated with 
distribution of a gianular substance (lipid ^) in the cells of the stroma 
The inheritance is geneially recessive in these cases, and the changes m 
the corneas resemble, both clinically and histologically, the alterations 
m the coineas in hpochondrodystiophy p jj 

FIerpetic Keratitis A Labor Accident J Sellas and J Casa- 
novas, Arch Soc oftal hispano-am 4. 262 (April) 1945 

The authois accept the traumatic origin of herpetic keratitis, in 
their experience, howevei, it seldom occurs Among 20,000 cases of 
mdustnal injury to the eye only 6 instances have been recorded They 
describe these cases and discuss Grutter’s view's with respect to trauma 
as an etiologic factoi m this condition The authors express the 
opinion that if herpetic lesions appeal in less than two days after the 
alleged injury they should not be considered of traumatic origin If 
the lesions make their appearance a w'eek aftei the accident, all cir- 
cumstances present should be evaluated If proved serious oculai 
trouble develops during the period between the date of the accident 
and the day on which the diagnosis of herpes is made, the case should 
preferably be accepted as of traumatic origin 


H F Carrasquillo 
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General 

Statistical Analysis of 1,000 Consecutive New Eye Patients 
A deRotth, Am J Ophth 28: 1329 (Dec) 1945 

This analysis is concerned mainly with lefraction, the findings 
indicating the supenor skill of ophthalmologists over optometrists and 
the necessity for examination of the eye by a physician 

W S Reese 

Biomicroscopy of the Eyes in Evaluation of Nutritional Status 
Corneal Vascularization R K Anderson and D F Milam, 
J Nutrition 30: 17 (July) 1945 

In a survey of the nutritional status of a rather large population 
group, no con elation could be found between corneal invasion and 
the level of riboflavin m the diet There was also no correlation with 
other signs suggestive of nboflavin deficiency 

Corneal invasion was found to be much moie frequent m the white 
lace than m the Negro race w Zentmayer 

General Diseases 

Ocular Findings in Tropical Typhus (Tsutsugamushi or 
Japanese River Fever) E A Donegan, Brit J Ophth 30: 11 
(Jan ) 1946 

A total of 101 cases of tropical typhus are described with respect 
to their salient features Four of these were fatal In the acute stage 
there was conjunctival hyperemia The optic disk showed hyperemia, 
with an overlying central haze in the vitreous and blurring of the 
margins of the disk, often accompanied with swelling of the disk 
While haze m the vitieous, taken as a more reliable sign of optic distui- 
bance, occurred in 32 cases, only 2 cases of atiophy of the optic nerve 
were seen, in 1 of which the serum gave a strongly positive Kahn 
reaction In many cases signs of descending neuritis, as described 
by von Graefe, were present The signs disappeared without any 
residual damage to the optic nerve of the retina 

The interpretation placed on the ocular signs is that of a vascular 
upset, and not of neural oi neuiologic involvement through invasion 
of the nerve tissues by the rickettsial bodies yy Zentmayer 

Temporary Cataracts in Diabetes R D Lawrence, Brit J Ophth 
30:78 (Feb) 1946 

Lawrence observed 2 patients with diabetes m whom cataracts 
weie seen both to form and to clear up m a previously normal lens 
Both patients were myopic but had otherwise normal eyes when first 
seen for diabetes Both had high blood sugar but no ketosis or signs 
of body dehydration In both cataract developed at a stage of much 
improvement m the diabetes In the first patient the cataracts first 
appealed about the sixteenth day of treatment with msulm and lasted 
three weeks The cataracts of the 2 patients were similar m their dark 
rosette appearance and m occupying the central portion and the uppei 
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quadrant of the lens As these cataiacts can be produced both by 
severe diabetes and by its treatment, the only common causal factor 
that suggests itself to the author is a change in hydration, both 
dehydration in progressively mci easing diabetes and rehydration under 
treatment The literature is reviewed The article is illustrated 

W Zentmayer 

i 

Bilateral Optic Atrophy as a Sequela to Thrombocytopenic 
Purpura P V Carreli and J P Cangelosi, JAMA 129 
550 (Oct 20) 1945 

A boy aged 6 years had uncontrollable epistaxis following an infec- 
tion of the upper respiratory tract A diagnosis of purpura hemor- 
lhagica following infection of the upper respiratory tract was made 
During the second week of hospitalization sudden blindness occurred 
There was doubtful light perception in both eyes The pupil was 
dilated and did not react to stimulation with light Examination of 
the right eye showed ecchymotic spots on the lids, slight exophthalmos 
and limitation of ocular movements In the left eye there were a 
staining infiltrate of the cornea at 5 o’clock and slight blurring of the 
margins of the optic disk with a retinal hemorrhage A splenectomy 
was done The liver was large The child continued to improve, and 
when she was last examined there was bilateral atrophy of the optic 
nerve with doubtful light perception The authors consider the case 
of interest because of the rare occurrence of bilateral atrophy of the 
optic nerve as a sequel to thrombopemc purpura Splenectomy per- 
formed during the quiescent stage of the disease produced almost 
immediate return of the blood picture to normal, and the ocular condi- 
tion is still unchanged twenty months after the onset of the disease 

W Zentmayer 

Hygiene, Sociology, Education and History 

Graduate Training in Ophthalmology H S Gradle, Am J 
Ophth 29: 24 (Jan ) 1946 

Gradle gives a brief history of graduate training in ophthalmology 
in the United States and pleads for a “third level” of univeisity train- 
ing, particularly as it pertains to medicine and the medical specialties 
This level should cover the period between completion of the general 
internship and the completion of training required by the special boards 
This gap should be filled under university jurisdiction, and a certain 
degree of uniformity m ophthalmic training on a nationwide basis should 
be introduced W Zentmayer 


Injuries 

War Surgery or the Eye in Forward Areas E C Zorab, Brit J 
Ophth 29: 579 (Nov ) 1945 

The working of the ophthalmic unit is described The method of 
choice for induction of anesthesia was continuous pentothal drip com- 
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bined with instillation of cocaine drops in the eye, morphine and sco- 
polamine premedication and continuous administration of oxygen via 
an mtranasal pharyngeal tube 

Perforating wounds of the globe were the commonest type of mjuiy 
lequirmg surgical tieatment Those produced by foreign bodies com- 
posed the majority Analysis of the major operations performed dui mg 
a year m the forward areas is given in detail, showing the relative 
frequency of various types of ocular injuries The surgical procedures 
adopted m dealing with various ocular injuries are outlined 

W Zentmayer 

Ophthalmology in the British North African and Central 

Mediterranean Forces B W Rycroft, Brit J Ophth 29: 
594 (Nov) 1945 

This account of the ophthalmic services of the British forces in the 
Western Mediterianean Theater covers a period extending from 
November 1942 to November 1944 and includes the campaigns m North 
Africa, Sicily and Italy 

The aiticle is difficult to abstract In the treatment of the socket, 
the use of film petrolatum packs was thoroughly discouraged, but 
the elevation of the upper lid by straps of adhesive plaster so as to allow 
air to circulate within the socket represented an advance m ophthalmic 
treatment It was essential in the early stages m cases m which the 
lid and orbit were wounded to separate the raw surfaces by a strip of 
petrolatum gauze, otherwise, lid and socket became firmly adherent 
by the time the patient reached a base hospital 

Except m cases of severe injury, corneal abrasions or ulcer, it is 
rarely necessary to tie up an eye , flaps or dark spectacles are preferable 
When in doubt use a flap 

With all penetrating wounds of the eye the giant magnet is used 
as soon as possible after the injury For localization the equatorial ring 
method serves most purposes 

The Lister frill excision is used for disorganized eyes when seen 
at an early stage, and at later stages an enucleation, with implantation 
of a 14 mm Perspex globe m Tenon’s capsule, is carried out The old 
evisceration operation is practically never done, and the usual method 
of enucleation alone is becoming infrequent -yy Zentmayer 

Experiences with the Giant Magnet and Metallic Intraocular 
Foreign Bodies in Recent Battle Casualties R E Wright 
and HAG Duncan, Brit M J 2: 658 (Nov 18) 1944 

This is a leport of observations showing that the intermittent appli- 
cation of the giant magnet at a number of sittings succeeded m moving 
a feebly magnetic particle The authors note that a small magnetic 
foreign body oi a larger feebly magnetic particle may behave as a 
nonmetallic body for a considerable number of applications and be 
labeled as such From the case leported the following lessons are 
deduced The posterior route is usually the best for foreign bodies 
situated in the posterior segment The shortest route to the exterior 
is probably the best unless this drags the particle through a structure 
of greater impoitance than the one in which it is lodged To woik well 
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behind the equatoi, a beak-shaped magnet terminal is essential The 
removal of small metallic mtraoculai foreign bodies of feeble magnetism 
depends on the patience and perseverance of operator and patient 
It is important to remember that the frequent applications of the giant 
magnet increases the magnetism of feebly magnetic alloys The applica- 
tion of a surface diathermy terminal to the sclera in the neighborhood 
of the metallic intraocular foreign body is likely to produce an uncon- 
trollable reaction , so it is better to apply diathermy to the neighbor- 
hood of the scleral wound after the foreign body has been extracted 

Arnold Knapp 

Management of Increased Intraocular Pressure Following War 
Trauma (Second Communication) S Kali\a, Vestnik oftal 
24 55, 1945 

When glaucoma is a result of anterior synechia, surgical interven- 
tion should be early m ordei to prevent permanent adhesions of the 
angle of the anterior chamber The prolapsed iris should be excised 
and the wound covered after the method of Kuhnt for pievention of 
infection The best measure of combating this type of glaucoma is 
Filatov’s operation, “iridectomy duplex,” which consists m a double 
incision of the cornea at the base of the synechia with the Giaefe knife 
A double iridectomy is done at these places If the anterior chamber 
is shallow, an iridectomy ab externo is preferred 

The delay in restoration of the anterior chamber after injury is due 
either to fistula formation or to edema or hemorrhage in the vitreous 
A prolonged delay in reformation of the chamber m the presence of 
an inflammatory process leads to formation of adhesions between the 
base of the iris and the cornea The fistula should be closed after 
the method of Kuhnt, an iridectomy and cauterization of the edges of 
the fistula being done prior to it If there is no fistula and the intra- 
ocular tension is increased, a posterior sclerectomy is performed with 
Elliot’s trephine about 7 mm from the limbus, at the external maigin 
of the superior rectus muscle A bead of vitreous usually appears in 
the trephine hole, this is cut off with scissors The anterior chamber 
is usually restored on the day following this procedure 

Extracapsular extraction leads to secondary glaucoma more fre- 
quently than mtracapsular extraction, as the cortical masses may block 
the angle of the antenoi chamber Cyclodialysis is the method of choice 
Glaucoma after uveitis can be treated without operation, employing 
tissue therapy, miotics (with caution), mydnatics and retrobulbar injec- 
tions of a 2 per cent solution of procaine hydrochloride In cases of 
iris bombee or of occlusion of the pupil, transfixation of the ms after 
the method of Fuchs is recommended, as it causes little bleeding and 
the inflammatory symptoms are minimal q Sitchevska 

Lens 

Congenital Cataracts in Sisters with Congenital Ectodermal 
Dysplasia H N Cole, H K Giften, J T Simmons and 
' G M Stroud III, JAMA 129- 723 (Nov 10) 1945 

Two sisters aged 10 and 22 months, respectively, had congenital 
cataracts of the lamellar type, extreme internal strabismus, hypoplasia 
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of the nails, almost complete alopecia, atrophic nasal mucosa and gen- 
eralized hypoplasia of the skin Both children stood heat poorly, both 
were subnormal mentally, and the older had a dental hypoplasia 
Microscopically there -was an megular hypoplasia of the skin and acces- 
sory structures — sweat and sebaceous glands and hair In places all 
three were completely absent 

Involvement of all ectodeimal elements as seen m these sisters is 
rare if not unique, and the picture piesented approaches closely that of 
congenital ectodeimal d)splasia of the anhidrotic type but perhaps 
would better be classified as a combined ectodermal dysplasia 

The dysplasia of ectodermal elements seen m these sisters with only 
a suggestive dental abnormality m the father and no other family history 
is probably “incompletely dominant” in type 

Simmons, in discussion, stated that it had been approximately one 
and one-half years since the cataracts w ? ere operated on With cor- 
lective bifocal lenses, both children walked about freely, m contrast to 
their being content to sit still before They recognized household articles 
and toys by name The squint w T as ummpioved 

The aiticle is illustrated W Zentmayer 

Coppock Cataract and Cataracta Pulverulenta Centralis 
E Rosen, But J Ophth 29: 641 (Dec ) 1945 

Rosen has made photographs with the slit lamp in 3 cases of 
Doyne’s discoid cataiact (Coppock) In the fiist case the opacity 
was seen to occupy the most central portion of the lens, its center 
being somewdiat tiansparent The cataractous disk was made up of 
tiny white, highly refractile, dotlike deposits, located m the fetal nucleus, 
with only the lucid interval separating the anterior and posterior 
portions The Y sutures were in this same zone and could be made 
out more oi less incompletely The disk appealed to have a gi eater 
posterior than anterior bulge In some of the spaces between the 
small white dots w^ere areas wdnch resembled the microscopic vacuoles 
seen in immature senile cataract The appfeaiance of the lens m the other 
2 cases w^as sinnlai to that in the first case yy Zentmayer 

Diabetic Needles E Rosen, Brit J Ophth 29: 645 (Dec ) 1945 

Rosen describes a lenticular sign which he states has come to be 
known as the “diabetic needle,” or “Roman numeral,” sign, consisting 
of a spoke formation in the periphery of the lens The needle appears 
as a linear black stieak, no thicker centrally than it is peripherally 
This is the most important feature , and even m cases m which there is 
adult spoke formation in the lens, characteristic of early change in 
senile cataiact, theie still may be superimposed on this cataract forma- 
tion the characteristic “diabetic needle ” 

The sign is not constant, but w hen present it is specific for diabetes 
It is best observed when the pupil is dilated and the red reflex is 
studied with the (indirect) ophthalmoscopic method or with the 
i etinoscope 

A bnef lesume of the clinical history of 19 cases, with a drawing 
of the Ienticulai changes m each case, is gn en yy Zentmayer 
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Neurology 

Polyopia and Monocular Diplopia or Cerebral Origin M B 
Bender, Arch Neurol & Psychiat 54.323 (Nov -Dec) 1945 

The author reviews the literature and discusses in a comprehensive 
and enlightening manner the factors giving rise to polyopia and monoc- 
ular diplopia He reports m detail 4 cases with the experiment and 
tests used to reveal polyopia and monocular diplopia To quote directly 
“The first 3 cases described show several things in common, namely, 
(a) scotomas in the fields of vision, ( b ) fluctuation, obscuration or 
extinction phenomena m the defective fields of vision, (c) disturbance 
in the mechanism of fixation, and ( d ) optical illusions The fourth 
case is somewhat different, inasmuch as there were no demonstrable 
field defects and the double, or false, image was incomplete Naturally, 
the first impulse is to attribute all these symptoms to a common cause, 
but this is possible only from the structural standpoint 

“One may safely assume that the scotomas were produced simply 
by damage to the calcarine cortex or the optic radiation Here destruc- 
tion of tissue produced absence of function The rest of the symptoms, 
however, cannot be explained on a structural basis alone They seem 
to be an expression of normal functions which become apparent only 
under pathologic conditions Fluctuation, obscuration and extinction 
of visual perception are psychologic phenomena which become evident 
in patients with diseases of the visual cortex or pathways This apparent 
disorder in perception is due to the presence, and not to a lack, of 
function 

“Disturbances in the mechanism of fixation, as noted m the cases 
described here, are also expressions of underlying normal functions 
which are thrown out of equilibrium 

“Fixation is maintained by a constant muscular effort m which the 
actions of all the ocular muscles are balanced It is concluded 

that the rapid and involuntary mm ements of the eyes produced by 
faulty fixation tend to stimulate, simultaneously, the original macula 
and any new maculas which ma) ha-\ e been formed as a result of impair- 
ment of vision ” S R Irvine 

A Case of Occipital Lobe Injury J Macasicill, Brit J Ophth 29 
626 (Dec) 1945 

A soldier aged 22 was hit on the right side of the back of the head 
by a bursting shell Consciousness was never lost, but after the injury 
he could not see at all to the left side One week later objects far 
out on the side could be seen but he was aware of a nonseeing area 
toward the center of vision Three months later there was a healed, 
depressed wound in the occipital region to the right side of the midline 
Both eyes were normal and had full vision There was a left homony- 
mous henuanoptic scotoma, with steep edges, but the fixation area 
vas spared The wound m the skull was opened and enlarged to 
expose healthy dura, the dural scar excised and bone fragment removed 
from the brain to a depth of 3 cm The field defects indicated a lesion 
of the posterior part of the visual cortex mainly on the right side, and 
the findings at operation form a guide to their correlation 
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The initial loss of the whole field on the left side resulted probably 
from a functional disturbance of all the right visual area of the brain 
at the time of the injury, and it may be noted that recovery commenced 
in that part of the field which coi responded to the region farthest from 
the injury Theie was no opportunity to examine the field after opera- 
tion, but the natuie of the injury and the steep edges bounding the 
scotoma suggested that little, if any, impiovement can be expected 


The article is lllustiated 


W Zentmayer 


Sixth-Nerve Paralysis After Spinal Analgesia W A Fair- 
clough, Brit M J 2:801 (Dec 8) 1945 

After commenting on the scarcity of recent literature on this subject, 
the author leports that during the past two years he has observed 
10 cases He discusses various theories which have been advanced to 
account for this lesion and suggests a new theory, which, though not 
providing the basal cause of paralysis of the sixth nerve, would account 
for the fact that this nerve so frequently shows signs of injury earlier 
than any of the other cranial nerves, even without taking into considera- 
tion its anatomic disadvantages The author first speaks of binocular 
vision and the necessary faculties which are concerned in its maintenance 
From a phylogentic point of view, binocular stereoscopic single vision 
is one of the latest acquired attributes and probably is one of the first 
to be lost or disturbed under stress Imbalance and insufficiencies of the 
ocular muscles, concomitant squint, heterophorias and refraction errors 
all have a definite bearing on the subject The author suggests that 
the common presence of a defect in one or more of the conditions essential 
for the maintenance of binocular vision and an added toxm will together 
provide the factors producing the lesion of the abducens nerve 

In none of the 10 cases was the paralysis complete A toxic drug 
acting on an unstable binocular function can very probably be the 
cause of the diplopia and paralysis of the abducens nerve following spinal 
analgesia Thus, it will occur in a patient with esophona, and the 
esophona would become a manifest convergent squint with uncrossed 
double vision Furthermore, the author thinks that no other theory 
has been put forward to account for the paralysis of the abducens nerve 
being so commonly unilateral and only partial 

Of the 10 patients reported on, 9 were examined after they stated 
that their eyes were again normal Each showed a degree of esophona, 
varying from 1 to 5 prism diopters at 6 meters, and none had exophoria 
The author then discusses the causal theories, the common symptoms, 
the prognosis and the treatment The treatment is not very satisfactoiy, 
though the inhalation of oxygen has given definite relief m many cases 
During the period under review, spinal analgesia was administered to 
2,021 patients, of whom 10 had paralysis of the sixth nerve The 
author summarizes the condition as one which is founded on the 
instability of binocular vision Arnold Knapp 

Bitemporal Hemianopsia Dud to Trauma J Brenta and 
P Danis, Ophthalmologica 111.8 (Jan) 1946 

Analysis of the cases already appearing in the literature and of a 
case in the authors’ experience leads them to certain conclusions 
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They believe that m some cases the dnect mechanical effects of the 
trauma produce a sagittal tear of the chiasm, sometimes including 
neighboring structures, and that this is the direct cause of the hemi- 
anopsia In othei cases some secondaiy piocess must be added to the 
mechanical effects In a third group of cases it is evident that there 
is no direct mechanical influence at all but that the hemianopsia is 


caused by a degeneration of fibers 


F Ii Adler 


Operations 

Fasica-Lata Transplant tor Retrotarsal Atrophy or Upper Lid 
Following Enucleation N L Cutler, Am J Ophth 29 176 
(Feb) 1946 

Cutler describes a procedure for restoring the normal fold of the 
upper lid after enucleation He creates a tunnel below and following the 
curve of the brow, through which he pulls the shredded fascia lata 
He has used this procedure with 134 patients -ry c ji ei:se 


Tubular Stem in Ophthalmology V Filatov, Indian J Ophth 
6 23 (July) 1945 

The present article deals mainly w ith plastic operations using surface 
tissues and, principally, skin layers Three fundamental principles of 
skin plastics are the I-fmdu method, the Italian method and plastic 
operations with unattached pieces of skin 

Filatov describes the method and technic of the tubular stem and 
states that it is a method and, as such, leaves scope for ingenuity of 
surgeons to devise the best method of achieving the required plastic 

resu ^ W Zentmayer 

Orbit, Eyeball and Accessory Sinuses 

Experiences with the Surgery or the Anopiitiialmic Orbit 
A G DeYoe, Am J Ophth 28 1346 (Dec ) 1945 

DeVoe discusses surgery of the socket, especially operative methods 
for the deformity of sinking or leti action of the upper lid He stresses 
the importance of cooperation of the artificial e)e maker 

W S Reese 

A Case of Siderosis Bulbi J E L Bendor-Samuel, Brit J Ophth 
30 85 (Feb) 1946 

A man aged 35 complained of pam in an eye which had been 
blinded about a year before while he w r as firing a rifle at a “dead 
grenade The iris was discoloied, and the cornea was edematous and 
infiltrated with spots of dark brown pigment The lens was opaque 
Vision was reduced to perception of light, and light projection w r as 
faulty The tension was greatly inci eased A i oentgenogram showed 
the presence of an intraocular foieign body, this was removed thiough 
a scleral incision About five weeks later a simple exti action of the 
cataract was carried out One month latei vision was 6/12 There 
were deposits of ferrous pigment on the posterior capsule Discission 
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of the capsule was performed The resulting visual acuity was 6/12 
The visual field was considerably contracted The case illustrates the 
value of surgical intervention for an eye with siderosis bulbi in an 
advanced state W . Zektmayer 

Siderosis Bulbi* Report or a Case A Paulo Filho, S Rafael, 
Sebas and A Giardulli, Hospital, Rio de Janeiro 28: 339 (Sept ) 

A man hai bored a chip of iron m his eyeball for eleven years before 
the appearance of siderosis bulbi. The cornea and muscular tissues of 
the ins did not contain iron pigment The pigment was selectively 
located on the retina m the form of accumulations of free pigment in 
granulations The iron m the eyeball was lomzable Paulo Filho and 
his associates believe that the first change caused by metallic iron is the 
partial coagulation of the cytoplasm Later the newly formed granula- 
tions of iron pigment cause necrosis of the retinal cells, with consequent 

blmdness J A M A (W Zentmayer) 


Parasites 

Ocular Cysticercus Cellulosae Report of a Case of Parasite 
in the Vitreous C Cocicburn, Brit J Ophth 30: 65 (Feb) 
1946 

A man complained of a mist before the right eye About six weeks 
later a well defined object shaped like a pear leaf with a stem that 
had a knob at the end like a serpent’s head, which was constantly 
changing its position, was seen entopically 

Ophthalmoscopic examination showed a ring of ins pigment on 
the anterior capsule of the lens, two lenticular opacities and vitreous 
haze with many dense, freely moving opacities in the vitreous In the 
lower part of the vitreous there was a highly lustrous, almost completely 
spherical cyst, brilliant blue-green above, passing to a russet brown 
at the center and shading off to a lemon tint below The upper 
periphery was surrounded by a narrow, brilliant golden halo At the 
lower margin was the miniature tapeworm, constantly changing its 
position in a low, swaying movement The head itself possessed power 
of movement At the extreme periphery of the fundus was a laige, 
irregular yellowish area, resembling acute choroiditis The cyst was 
removed through a scleral incision About ten months later the eye 
was quiet and had good light perception The hooklets were those of 
Taenia solium The article is illustrated \y Zentmayer 



Society Transactions 

Edited by Dr W L Benedict 


OXFORD OPHTHALMOLOGICAL CONGRESS 
REPORT OF THE THIRTY-SECOND ANNUAL CONGRESS AND A BRIEF 
HISTORY OF THE CONGRESS 

Bernard Samuels, M D 
New York , 

July 4-6, 1946 

The thirty-second annual Oxford Ophthalmological Congress took 
place at Keble College, Oxford, England, on July 4, 5 and 6, 1946 
Members of the congress, including lady members for the first time, 
were lodged under the hospitable roof of the college The scientific 
proceedings, calling for thirteen papers and four demonstrations, were 
held in the nearby department of human anatomy, located in the museum 
of Oxford University 

On Wednesday evening, the third, an informal dinner was served 
m the Hall of the college, and for the convenience of those who could 
not arrive m time there was a buffet in the Junior Common Room 
(all places to older members as familiar as household rooms), where 
light refreshments were served In this way, men eager to see one 
another, after the long war, were given a chance to renew friendships, 
and those come for the first time were requested to make their presence 
known to the honorary secretary 

On Thursday morning, the fourth, the day began at 7 30 with a 
bathing parade, which started at the porter's lodge at the college entrance 
for Parson's Pleasure, on the meandering, tree-arched Cherwell 

At 10 o’clock the scientific program began The master, Mr Philip 
G Doyne, whose father had been the first to grace the chair, m a 
brief address bade the congress a cordial welcome He called on 
Mr Philip Jameson-Evans to open a discussion on amblyopia This 
was done under two headings (1) toxic amblyopia and (2) congenital 
amblyopia 1 The thesis was put forward that the toxicity of tobacco 
is dependent on a process of fermentation in the leaf, and emphasis 
was laid on the importance of the water content of tobacco and attention 
drawn to the effect that the metabolism of the liver has in toxic 
amblyopia Alcohol and vitamin deficiency were mentioned as accessory 
factors 2 The relationship of visual acuity, fusion, stereopsis and 
fields of vision was made clear, and electroencephalographic findings 
in cases of congenital nystagmus were correlated with present day 
theories of vision 

Dr Dorothy Campbell, the second speaker, restricted her discussion 
to primary amblyopia Early amblyopiar congenital amblyopia and 
amblyopia ex anopsia were defined and critically differentiated from one 
another Theories as to the causation of amblyopia were outlined, and 
methods of detecting and treating it in young children were described 
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Mr Harold Ridley, the thud speaker, based his discussion on an 
interesting series of cases of amblyopia from malnutrition, methyl alcohol 
and tryparsannde that came under his observation during service 
overseas 

These three excellent and well delivered essays and the general 
discussion that followed completed the morning hours 

After lunch the annual gioup photograph of the members of the 
congress was taken m “The Quad” of Keble College 

The afternoon session began with a paper by Dr Bernard Samuels, 
entitled “Proliferation of the Epithelium of the Lens,” in which were 
described changes in the epithelial system of the lens caused by lesions 
in other parts of the eye Dr J A van Heuven’s paper, on “Retinal 
Detachment Following Inflammation,” concerned the often overlooked 
role played by retinitis in the causation of detachment 

The meeting adjourned from the hall of human anatomy to the 
adjoining scientific museum to witness the scientific demonstrations 
Mr Thomson Henderson explained the anatomic principles on which 
lndodialysis for glaucoma depends Mr J Cole-Marshall showed 
sketches of a hole in the macula as it appeared at different times 
Mr Lloyd Johnstone presented 4 patients of the same family with two 
types of hereditary cataract 

It was then time for the congress to betake itself to W adham College 
(whose buildings, dating from 1612, are little changed), there to have 
tea m “Ruskin’s corner” of the gardens, at the invitation of the warden 
It is said that the gardens of Wadham, swept by branches of ancient 
cedars in a setting of holly and giant yews, owe their beauty to the 
perfect harmony that exists between them and the Jacobean architecture 
of the buildings This felicitous occasion will be remembered by many 
as long as they remember anything 

In the evening the 145 members who had gathered at the congress, 
being more than had ever met at one time, came out m force to the 
annual dinner, held m the long and spacious Hall of Keble The col- 
lege, built of variegated brick, is modern Its stated purpose is to 
provide a training for young men in “the principles of the Church 
of England ” So it happened that England’s churchmen, their course 
lun, looked down from paintings exalted on the walls upon a goodly 
company of the living, who, having ceased from their labors for an 
interval, presented a scene of happiness and levity In the course of 
the dinner, Dr van Heuven, of Utrecht, Netherlands, rose and m a 
charming manner presented to the congress a beautiful and fittingly 
inscribed tile, baked in Dordrecht, as a token of gratitude from 
Netherland ophthalmologists for the assistance rendered them by their 
English colleagues during the late war 

On Friday morning, the fifth, the program started with an address 
by Prof H Hartridge on “Recent Advances m the Physiology of 
Vision,” which followed the substance of a paper published in the 
Bntish Medical Journal (1:637 [April 27] 1946) However, no 
written language could have equalled words so fluently spoken and so 
graphically illustrated by free hand drawings, all of which made a 
difficult subject entertaining and instructive 

This morning was the major one of the meeting, for, after a pause, 
there was to come the Doyne Memorial Lecture, vhich was delivered 
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by Pi of A J Ballantyne He chose for his subject “The State of 
the Retina in Diabetic Retinitis ” He spoke first of the difficulty in 
defining diabetic retinopathy because of variations in the clinical picture 
that arise from time to time These may represent either different 
stages in the development of the retinal changes or qualitative differ- 
ences m the character of the diabetes, or they may be due to the 
influence of complicating factors Drawing on a large series of diabetic 
cases of his own, he correlated their clinical and histologic phenomena 
and traced the relationship of both to the general disorder Sketches 
of microscopic specimens and a set of drawings in colors of diabetic 
fundi, true to nature, gave evidence of the care with which this brilliant 
discourse was prepared 

The afternoon’s session was opened with a paper by Mr Alex 
MacRae, entitled “Aspects of Thrombosis of the Central Vein ” 
He cited cases from his practice in which a diagnosis of thrombosis was 
made and the patient recovered with good vision after prolonged rest 
in bed He was convinced that in some of the instances of complete 
recoveiy the correctness of the original diagnosis should have been 
questioned Mr John Marshall’s paper, on “Sectional Recession and 
Treatment of Squint,” and Mr O M Duthie’s paper, on “Convergent 
Strabismus” each produced lively and prolonged argument, as does most 
experience with muscle operations whenever it is aired in meeting 

On Saturday morning, the sixth, the master summoned to the Hall 
a true friend of the congress, Mr Chesterton, who, since the first 
meeting, year by year has seen to it that the anatomic department is 
in readiness The master presented to Mr Chesterton an envelope 
containing an expression of thanks and high regard Mr Chesterton, 
m words that warmed everyone’s heart, returned thanks to the congress 
and, to the regret of all, announced his approaching retirement from the 
department because of his age 

The annual general meeting was called The council announced the 
names of the executive officers for the next year As master, Mr F A 
Williamson-Noble, and as deputy master and honorary secretaiy- 
treasurer, Dr F A Anderson 

Dr J J Healey, m his paper entitled “Two Cases of Pannaud's 
Syndrome,” took occasion to give a concise and critical review of the 
syndrome 

Prof Arnold Loewenstem is to be congratulated on his paper, 
entitled “Observations on the Blood Vessels of the Retina in Bulk” 
This represents a fine piece of original research, proving the development 
of capillaries within the walls of occluded retinal vessels, in an attempt 
to reestablish the circulation 

Dr C L Schepens, in his paper on “Goldmann’s Hemispherical 
Projection Perimeter,” brought out many points of practical use 

It remains to speak of the commercial exhibition, which, as m 
prewar days, filled the room assigned to it It was an important and 
valuable part of the meeting, visited and revisited by all The old 
firms from Oxford and Wigmore Streets in London were all represented 
The delay m filling orders, the demand for instruments being great 
and urgent, lay, as m this country, m lack of materials and skilled 
workmen and m governmental restrictions 
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In connection with this leport of the first congress m six jeais not 
ovei shadowed by hostilities, it would seem opportune to outline the 
salient facts that had to do with the inception of an organization that 
today exerts so impoitant and benevolent an influence It truly repre- 
sents the lengthening shadow of one man, Robert Walter Doyne 
In 1886 Doyne founded the Oxfoid Eye Hospital In 1900, a reader- 
ship m ophthalmology was made possible m Oxford University through 
the munificence of Maigaret Ogilvie, whose name it officially bears 
Doyne received the appointment as the first readei, conjointly with 
which he became senior surgeon at Radchffe Infirmary This vener- 
able charity was founded in 1770, the year before the New York 
Hospital received its royal chaiter from King George III In the 
minds of Amei leans the Radchffe is associated with the name of 
William Osier, whose memory is there kept fresh by the Osier pavilion 
In 1902, the university, having been convinced by Doyne of the 
important place that ophthalmology occupies in medicine, instituted a 
diploma m ophthalmology This is a diploma conferred on candidates 
who have passed an examination held by the university after their 
completion of a course m a recognized school of ophthalmology, such 
as the one conducted by the Oxford Eye Hospital, the Royal London 
Ophthalmic Hospital (Moorfields) or the Royal Eye Hospital, in 
London Of the twelve months instruction required, it is necessary 
that the last two be taken at Oxford 

The circumstance that directly led up to the establishment of the 
congress was a vacation course that Doyne gave for a number of years 
to ophthalmologists or any others interested in the specialty The 
course lasted fourteen days, and at the end of this time lecturers and 
students were invited to remain for three days to discuss matters gone 
over and to see patients Men not connected with giving the course 
were invited to come and read papers The course became popular 
and drew men to Oxford from the Continent, the United States and 
the Dominions In retrospect, the three days’ conference was the present 
congress m embryo It always sat at Keble, and custom, strong in 
England, exacts that the connection with Keble be continued 

In 1904 the British Medical Association met at Oxford, and, as it 
happily happened, the section of ophthalmology was housed at Keble 
and Doyne was appointed chairman The meeting proved to be so 
successful scientifically and socially that Doyne, deeming the congress 
to be worthy of perpetuation, the next year sent out an invitation 
to members of the British Ophthalmological Society to come to Oxford , 
and so they and others from many countries, began to come in ever 
increasing numbers In 1909, what had been known as the Oxford 
meeting was dignified with the name of the Oxford Ophthalmological 
Congress In Great Britain, as elsewhere, most medical bodies bear 
a title that suggests that their membership is restricted to a certain 
locality Thus, there are the British Ophthalmological Society, the 
North of England and the Midland Ophthalmological societies, the 
Irish Ophthalmological Society and the Club of Scottish Ophthal- 
mologists, this last cognomen seemingly putting emphasis on a social, 
rather than a scientific, purpose But there is but one congress, the 
Oxford Ophthalmological Congress, whose membership from all o\ er the 
world bespeaks its universality One of its founding members was 
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Wendell Reber, of Philadelphia, and among the ongmal ten American 
members were Chailes H May, J McReynolds, McCluney Radchffe, 
Derrick T Vail and Casey A Wood One day Plarvey Cushing, on a 
visit to Oxford, attended unannounced to see for himself how eye 
men conduct their meetings The congress is sometimes spoken of 
as the “Anglo-American Ophthalmological Congress ” 

The constitution of the congress states that it is for scientific and 
social intercourse of legally qualified medical practitioners who are 
interested in ophthalmology The management is vested m a council, 
who elect the executive officers There is no entrance fee or annual 
subscription, but a contribution is payable on each occasion that a 
member attends The mastei wears the collar of his office, bearing 
his badge in colored enamel on gold, showing the calabar bean, the 
pilocarpus leaf and the fruit of Atropa belladonna 

Although the inauguration of the congress may be said to have been 
the coping-stone in Robert Walter Doyne’s professional career, he 
wrought much more As a practitioner he was a keen and accurate 
observer He contributed no little to the literature of his time His 
name is associated with such conditions as Doyne’s family choroiditis, 
Doyne’s iritis and Doyne’s blepharoconjunctivitis 

In 1916, the year of Doyne’s death, which occurred in the prime of 
his life, the council instituted the Doyne Memorial Lecture and caused 
a bronze medal to be cast for presentation to each lecturer In looking 
over the names of the distinguished recipients, it appears that not all 
have been ophthalmologists The allied specialties are represented, for 
it is the policy of the congress to be kept m touch with those branches 
of medicine on which ophthalmology is founded 

The fame of the Oxford Eye Hospital has grown side by side with 
that of the congress It is an entirely independent unit, run by itself 
and proud of it The hospital, with its foit\-five beds, is housed in 
a building and on ground leased from the Radchffe Infirmary — and 
this is the only connection between the two Mr P H Adams 
succeeded Doyne in charge of the hospital, and since 1941 Prof Ida 
Mann has occupied the post Her status m the university has been raised 
from that of a readership to that of a professorship 

Oxford was not damaged by “enemy action ” Owing to this fact, 
Professor Mann was able to arrange an uninterrupted course that was 
designed to fill the needs of ophthalmologists in war and in peace 
Among the Americans who came to attend the wartime congresses or to 
take Professoi Mann’s course, and who are so kindly remembered, were 
Colonel Derrick T Vail and Majors Byion Smith, F Phmizy Calhoun, 
Jr, Kenneth Fairfax and Joseph Kiug In 1942 Viscount Nuffield 
became interested in the Oxford Eye Hospital and gave'a donation for the 
equipment of a research laboratory there This is housed m a temporary 
structure m the yard , and, as it is not endowed, in order that it may 
be fruitful, Oxford University is endeavoring to raise 250,000 pounds, 
of which 180,000 pounds are in hand 

When one stops to consider why the Oxford Ophthalmological 
Congress has endured and has increased m membership from ISl, at 
its first meeting, m 1910, to 489 in 1939, certain characteristics of the 
meetings come to mind The proceedings are leisurely conducted and 
are well balanced The practical surgeon and the research worker may 
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be assured of heating something that will be of paiticular interest 
The attitude of those who participate m the discussions is frank and 
tolerant, which makes foi good feeling and fnendship Finally, the seat 
of the congress is m the stately city of Oxfoid, which, with its traditions 
of seven hundred years of learning, has an alluie all its own 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Brittain F Payne, MD, Chairman 
Milton L Berliner, M D , Secretary 
Regular Meeting, Oct 21, 1946 , 

INSTRUCTION HOUR 

Controversial Points m Ocular Penicillin Therapy. Dr Ludwig von 
Sallmann 

The mechanism involved in the passage of penicillin across the 
blood-aqueous barrier and the means of influencing this passage were 
first discussed, and the following features of surface application were 
then considered (1) continuance of, penicillin activity in the conjunc- 
tival sac after instillation, (2) iontophoresis and (3) value of high drug 
levels m the aqueous 

The effects of intraocular injections of ciystallme penicillin and of 
preparations of isolated species of Pemcilhum were described on the 
basis of histologic studies 


REPORT OF CASES 

Malignant Teratoma of the Orbit: Six and One Half Years’ Obser- 
vation Dr Albert V Saradarian, Union City, N J 

N R , a female, was boin at St Francis Hospital, Jersey City, N J , 
at full term, with low forceps deliveiy A large tumoi pushed the 
right eyeball markedly outward 

Exenteration of the right orbit was done, the eyelids being left 
intact Five weeks later 4,878 millicune hours of radium was given 

Pathologic study showed a malignant teratoma of the orbit Photo- 
graphs were shown of the condition at birth and at the tune of the repoit 

DISCUSSION 

Dr Wendell L Hughes, Hempstead, NY I have had the 
opportunity of seeing this child several tunes during her lifetime, and 
I think Dr Saradarian has managed the case excellently by keeping 
his hands off I do not think that any operation would improve the 
local condition enough to make it cosmetically presentable The only 
thing that could be hoped for is to get a prosthesis that would not 
be too disfiguring Of course, to get life into such a piosthesis has 
not yet been done, but it is something on which I hope to be working 
in the near future To make it possible to move the upper lid on the 
side of the prosthesis m unison with the lids of the other eye should 
not be too difficult a pioblem to solve 
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Lipid Dystrophy of the Cornea Dr Samuel Franicel and 
Dr Julius Schneider 

This process is characterized by a deep interstitial fatty and cellular 
infiltration of the cornea The course is usually proti acted and the 
condition painless and bilateral, though a long interval may precede 
involvement of the second eye Berliner grouped several types of 
fatty metamorphosis of the cornea under the heading “lipid keratitis” 
The primary type is caused by a purely local disturbance, or is associ- 
ated with a systemic distuibance, of lipid metabolism The secondary 
forms consist m a degenerative change in long-standing disease of 
the cornea The underlying pathologic process is the same in the two 
types Heath divided the pi ogress of these lesions into three stages 
(1) the eaily, active phase, (2) the mature phase and (3) the retro- 
grade phase , 

Case 1 — M G B , aged 47, had a small foreign body removed 
from the right cornea m January 1944 About eighteen months later 
a residual scar began to grow and has continued to progiess Examina- 
tion levealed a corneal opacity in the right eye, the central portion 
of which was solid, yellowish gray and vascularized and occupied the 
posterior half of the corneal stroma The periphery was grayish white, 
consisted of numerous fine ciystalhne bodies and occupied the anterior 
third of the stroma 

Case 2 — M L F , aged 59, had a trephination on the right eye 
for glaucoma, after which a corneal opacity developed The central 
portion of the opacity was yellowish, amorphous and vascularized 
The periphery was less dense and was slightly flocculent m appearance 

Laboratory examinations, including determination of the cholesterol 

and the uric acid level of the blood, gave normal results in both cases 

/ 

DISCUSSION 

Dr Arnold Knapp Lipid disturbances of the cornea are important 
and extremely interesting, and it is timely that more of these cases 
are put on record Am I correct in understanding Dr Frankel to 
say that the blood cholesterol was normal in both cases' 5 Has he been 
able to accomplish anything with treatment ? 

Dr Gerard De Voe I want to ask about the use of corneal trans- 
plants m treatment of these conditions Dr Castroviejo has stated 
that in his experience transplantation is not indicated because the 
condition usually recurs in the transplant I wonder whether any one 
else has had a similar experience 

Dr Samuel Franicel The blood cholesterol was within normal 
limits m both cases Katz and Delaney, in discussing dystrophia 
adiposa corneae, and Heath, in his report on lipid interstitial keratitis, 
stated that studies of the blood cholesterol are inconclusive In the 
majority of cases reported the blood cholesterol has been normal 
In cases of lipid nephrosis, in which the blood cholesterol is high, 
corneal changes are usually absent On the other hand, m cases of 
Upid dystrophy of the cornea, m which the blood cholesterol is normal, 
no estimation is made of perhaps more important fats which are present 
in the blood stream 
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Treatment consists m attempting to trace and correct the underlying 
cause Neither of oui patients had any systemic disturbance of fat 
metabolism No endocrine imbalance was found Search for foci of 
infection gave negative lesults The patients were placed on a diet 
low in fat and carbohydrate but showed no improvement A corneal 
transplant was considered in case 1 but was not deemed advisable at that 
time because coriectible vision in the affected eye was 20/40 

Wright (1936) reported a case of bilateral involvement m which 
keratoplasty was employed The graft took successfully m one eye, 
whereas the other underwent fatty infiltration 

PAPER OF THE EVENING 

Clinical Disturbances of the Oculomotor System Dr David G 
Cogan, Boston 

Several oculomotor syndromes of clinical interest were presented and 
illustrated with moving pictures and lantern slides 

The first syndrome was internuclear ophthalmoplegia It was 
pointed out that the manifestations were adequately explained by pos- 
tulating a lesion m the medial longitudinal fasciculus, as illustrated 
by the 2 cases presented, there was a variation in the associated signs, 
depending on whether the lesion was situated anteriorly or posteriorly 
in the tract In the cases presented the cause was multiple sclerosis 
The second syndrome, called “spasm of the near reflex,” consisted 
in intei mittent convergence, myopia and miosis The etiologic factor 
in the cases presented was hysteria, and 2 of the patients were “cured” 
by lenses of negative dioptic powei 

In the third syndrome, called “oculomotor short circuits,” some of 
the ocular muscles are presumed to become innervated by nerves other 
than those originally intended The cases illustrating this condition 
were those of (1) aberiant regeneration of the third nerve, (2) the 
jaw- winking reflex and (3) an unnamed anomaly, in which there were 
a rhythmic upward and downward movement of one eye and a simul- 
taneous extorsion and mtorsion of the other eye 

The fourth, and final, syndrome was that of pseudo-ophthalmoplegia 
m infants, with a characteristic paralysis of voluntary lateral gaze but 
with preservation of haphazard gaze The conspicuous feature in the 
2 cases illustrating this syndrome was a peculiar jerk of the head, by 
which the infant attempted to compensate for the oculomotor dis- 
turbance Noteworthy, also, was the absence of the fast phase of 
labyrinthine nystagmus 

discussion 

Dr Harold W Brown* In a relatively few minutes, Dr Cogan 
has shown through moving pictures and slides, classic cases of these 
various syndromes, which must have taken him years to collect and 
classify The first slide, showing the neuroanatomy of the oculomotor 
nerves and their connections with the conjugate centers of lateral gaze, 
of convergence and of accommodation through the medial longitudinal 
fasciculus, has enabled us to follow the neurologic explanation of these 
interesting syndiomes and will surely help us to recognize cases of these 
disturbances when ve encounter them 
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Maishall and Laud (Am J Ophth 19: 1085 [Dec] 1936) 
reported 100 cases of multiple scleiosis In their series, about 10 per 
cent of the patients had oculomotor disturbances, about 6 per cent 
had paresis of individual muscles, and 4 per cent had paresis of con- 
jugate movements The authors cited extensively from the cases m 
the literature, in the majority of which paresis or paralysis of indi- 
vidual muscles was piesent In about 30 or 40 per cent of the cases 
m one series there was a history of transient diplopia This would 
fit in well with Dr Cogan’s explanation of these transient pareses, 
either of conjugate movements or of individual muscles I have had 
several cases in which oculomotoi dysfunction was associated with 
multiple sclerosis, in 1 case in particular there was a paresis of 
divergence I should like to have Dr Cogan tell us something about 
the divergence center — whether or not it exists — and, if so, its approxi- 
mate location and whether, in his experience, multiple sclerosis is a 
common cause of divergence paralysis 

The condition that Dr Cogan calls spasm of convergence, or the 
convergence reflex, is always thought of in terms of accommodation 
The few cases of the disturbance that I have seen were in young girls 
and were always associated with neurosis or hysteria 

Dr Cogan states that abeirant regeneration of the third nerve, in 
which there was paralysis of both elevator muscles of the eye, was 
usually due to birth injuries , In the cases which I have had, with 
paresis or paralysis of both elevator muscles, with or without ptosis, 
there was usually a history of prolonged labor, and at times scars or 
forceps marks were present on the head I have followed several of 
these patients, whose paresis seems to improve as they get older First, 
there is complete ptosis, and the eye cannot be raised to the horizontal 
position , as time goes on, both the levator of the lid and the elevator 
muscles of the eye function well enough to open the eye partially and 
raise the eyeball above the horizontal position 

I should like to ask Dr Cogan whethei he has obsei ved any improve- 
ment m a paralyzed muscle in the cases he has classified under aberrant 
regeneration of the third nerve 

Dr Henri Birnbaum I should like to ask how the patients with 
spasm of convergence act after instillation of atropine 

Dr D M Rolett I should like to ask whether a caloric test was 
done in the last case It seemed to me that the rotatory movement had 
the value of the Barany test, and I wonder whether the disturbance m 
this case was not associated with nystagmus 

Dr David G Cogan First, in regard to Di Brown’s point about 
divergence paralysis As you know, the problem of the localization of a 
divergence center is a hardy perennial Fortunately or not, depending 
on the point of view, there is rarely an opportunity foi autopsy on 
patients who have a sufficiently discrete lesion to mean anything I know 
of only 3 cases with autopsy in which divergence paralysis was one of 
the clinical manifestations In 1 case there was a hemangioma in the 
midbram, and in the others lesions of the cerebellum were present which 
may well have pressed on the floor of the fourth ventricle It is hard to 
fit that localization in with the many conditions which cause divergence 
paralysis I had the interesting experience of finding a typical divergence 
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paial}sis in a patient with polyneuiitis, with no evidence of mtraciamal 
disease other than the paralysis I had another interesting case in which 
theie was a divergence paralysis with Wernicke’s disease Subsequently 
this patient had a convergence paralysis, suggesting a relationship between 
the divergence and the convergence center As to the localization of 
the center, I have nothing to offer that is illuminating I do not recall 
having seen divergence paralysis associated with multiple sclerosis 

As to improvement of the ocular movements following aberrant 
regeneiation of the third nerve, the history in most of the cases piesented 
this evening indicated that the anomaly was congenital, there having 
been a ptosis at birth, with spontaneous elevation of the eye beginning 
in three to five months But when the patient was seen at the age of 5 
years or older, the condition was stationary 

As for treatment of spasm of the near reflex, atropine “cures” it, 
just as do minus glasses, another effective means of treatment is prisms, 
base out The use of minus glasses seemed to be the most compatible 
with school woik 

As for the presence of congenital nystagmus m babies with pseudo- 
ophthalmoplegia, these patients had no nystagmus Rotating the patients 
as I did was analogous to a Barany test, this resulted in a maintained 
deviation of the eyes to one side, there being a characteristic absence of 
the fast phase of labyrinthine nystagmus 



Book Reviews 


Ophthalmology m the War Years Edited by Meyer Wiener, M D 
Volume 1 (1940-1943) Price, $13 50 Ppll66 Chicago The 
Year Book Publishers, Inc, 1946 

The idea of a review of the literature on ophthalmology during 
the war years was suggested to the Subcommittee on Ophthalmology of 
the National Research Council, who were fortunate enough to get Dr 
Meyer Wiener to act as editor in chief As Dr Wiener says in the 
preface, the task of securing associate editors under present conditions 
was particularly difficult, as can be easily understood Yet the sub- 
division of the work and the excellent selection of co-editors reflects 
great credit on Dr Wiener The book brings a bibliography and an 
abstract of the impoitant articles, as well as a general review, of each 
subject which appeared in the liteiature from the years 1940 to 1943 
Unfortunately, the literature from Gi eat Britain and from the Continent 
could not be included in this volume, but the literature from Latin 
America was available, thanks to the excellent cooperation of Dr Moacyr 
Alvaro and his associates The table of contents lists the following 
subjects and the respective authors 

“Anatomy and Embryology,” John J Prendergast, “Aqueous 
Humor,” Jonas S Friedenwald , “Biochemistry, Pharmacology and 
Toxicology,” David G Cogan and W Morton Grant, “Color Blindness,” 
Louise L Sloan, “Comparative Ophthalmology,” Helenor Campbell 
Wilder, “Congenital Anomalies,” Arthur M Yudkm, “Conjunc- 
tiva,” John G Bellows, “Cornea and Sclera,” Ramon Castroviejo, 
“Electrophysiology,” S Howard Bartley, “Experimental Pathology,” 
Peter C Kronfeld , “General Pathology and Bacteriology,” Georgiana 
Dvorak-Theobald , “Glaucoma,” Otto Barkan, “Hygiene, Sociology, 
Education and History,” Windsor S Davies, “Industrial Ophthal- 
mology,” Hedwig S Kuhn, "Injuries,” Robert J Masters, “Instruments 
and Apparatus,” H Rommel Hildreth , “The Lens,” Ray E Daily and 
Louis Daily Jr, “Lids and Lacrimal Apparatus,” Harold F Whalman, 
“Methods of Examination,” Leo L Mayer, “Neuro-Ophthalmology,” 
P J Lemfelder, “Ocular Muscles,” George P Guibor, “Orbit, Eye- 
ball and Sinuses,” William L Benedict, “Physiologic Optics,” Hermann 
M Burian and Kenneth N Ogle , “The Pupil,” Henry Minsky , 
“Refraction and Accommodation,” E Merle Taylor, “Retina and 
Vitreous,” Hugo Lucio, “Surgery of the Eye,” Bennett Y Alvis, 
“Systemic Diseases Syphilis, Parasites,” Joseph Igersheimer , “Thera- 
peutics,” Frederick C Cordes and Samuel D Aiken, “Trachoma," 
Phillips Thygeson, “Tumors,” Algernon B Reese, “Uveal Tract,” 
William M James 

It is at once apparent that the subject has been admirably sub- 
* divided and that Dr Wiener was fortunate enough to obtain an expert 
to review each part The many references that are given in the 
bibliography are astonishing, and it is clear what a laborious undertaking 
their examination must have entailed The critical reviews in each 
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chapter are particularly excellent and useful The second volume will 
include the literature beginning January 1944, and ending in June 1946 

The book making is excellent, with good paper and distinct type 
The author and his co-editors are to be congratulated on the successful 
outcome of this volume The second volume, on its appearance m 1947, 
will complete a most useful and excellent summary of ophthalmologic 
literature of a part of the world during the war years 

Arnold Knapp 

Die Erkrankungen des Augenhmtergrundes (Diseases of the Fundus) 
By Professor Adalbert Fuchs Pp 287, with 66 illustrations in 
colors on 44 plates Vienna. Franz Deuticke, 1943 

From lectures, and with the addition of a number of pictures of 
unusual, yet characteristic, cases of diseases of the fundus, the author 
has compiled this book to serve as an aid to physicians and oculists, 
without attempting to write a formal handbook with many literary 
references The typical diseases as they relate to internal medicine, 
neurology, dermatology, surgery and pediatrics are briefly but clearly 
described, with particular attention to the fundus pictures and the 
subjective symptoms, and a complete index is added The author 
emphasizes that, m addition to the fundus picture, knowledge of the 
anatomy of the lesion is of the greatest aid m the diagnosis of a disease 
of the fundus He has therefore added many histologic sections which 
are easily recognized by the specialist without going into minute histologic 
details, and which serve their purpose best in the form of drawings, 
ratheb than of photographs 

The book is divided into chapters dealing with the following sub- 
jects varieties of the normal fundus, congenital anomalies, diseases 
of the optic nerve, glaucoma, tuberculosis of the posterior eyeball, 
syphilis of the posterior eyeball, myopia, tumors, retinal detachments 
and injuries 

The author has succeded in covering an important and most interest- 
ing part of the diseases of the eye in a book which serves admirably 
as an addition to the usual textbook The plan to illustrate the ophthal- 
moscopic appearance of each lesion with the associated histologic picture 
is unique and will be found most useful and instructive by every student 
of ophthalmology The print and paper are excellent, and the drawings 
and histologic pictures of the fundus, in color on forty-four plates, reflect 
great credit on the artist, Hugo Keihtz Arnold Knapp 

Lekrbuck der Augenkeilkunde. Seventeenth edition Edited and 
enlarged by Dr Adalbert Fuchs Pp 916, with 362 illustrations 
and 5 colored plates Vienna Franz Deuticke, 1943 

Dr Adalbert Fuchs took over the editorship of Ernst Fuchs’s well 
known textbook and a new edition appeared in 1939 Notwithstanding the 
change that had taken place in the character of diseases of the eye m recent 
decades, especially m the severe forms of corneal ulceration and conjunc- 
tivitis, the description of the external diseases was not curtailed On the 
other hand, Fuchs recognized the advances that have taken place in knowl- 
edge of diseases of the fundus and their relations to general medicine, 
so that this part of the book was enlarged The chapters on tumors, 
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neurology and muscles were also added to Inherited ocular disordeis 
leceived moie attention, as evidence of the large number of congenitally 
blind to be found in the homes for the blind Treatment of ocular 
diseases was more fully described Realizing the importance of pathology 
in the undei standing of diseases of the eye, the author added more 
colored illustrations, which weie taken from his excellent “Atlas of the 
Histopathology of the Eye ” 

This levised edition was so well leceived that a new, seventeenth, 
edition appeared m 1943, notwithstanding the difficulties of the war 
years A numbei of new illustrations have been added in this new edition, 
and among the new features the important tieatment with sulfonamide 
drugs must be mentioned A desirable and useful addition is a chapter 
describing unusual syndromes m which general conditions are associated 
with oculai symptoms These are frequently spoken of in the medical 
literature of today, and their descriptions are often not easily found in the 
usual medical textbooks 

The papei and printing are excellent Arnold Knapp 

Journal of Gerontology Volume 1 Number 1 Published quarterly 
for the Gerontological Society, Inc Part 1 Annual subscription, 
$6,pp 152 Part 2 Non-Techmcal Supplement (separately), §3, 
pp 84 Springfield, 111 Chailes C Thomas, Publisher, 1946 

This new auival in penodicals, dealing with the various aspects of 
aging, physiologic and pathologic, their social and medical implications, 
purposes “to add life” to years, not just years to life — surely a laudable 
aim, if not just a putm desidenmn 

Part 1 presents a number of interesting, if somewhat disconnected, 
chapters, entitled, “Gerontology,” by Lawrence K Frank, “Logarithmic 
Increase in Mortality as Manifestation of Aging,” by Henry S Simms . 
“Relation Between Age of Stem Tissue and Capacity to Form Roots,” 
by P W Zimmerman and A B Hitchcock, “Aging in Nutritionally 
Deficient Persons” by Tom D Spies and Harvey S Collms, 
“Prolongation of Life with Prevention of Leukemia by Thymectomy 
in Mice,” by Jacob Furth, “The Hodson Community Center,” by 
Dora Fuchs and Hariy Levine, “Budgeting for Social Security,” by 
W R Williamson, “Attitudes Toward Aging and the Aged Primi- 
tive Societies,” by Leo W Simmons , “Involution of Tissues m Fetal 
Life,” Arthur T Hertig, and, finally, “Shakespeare’s Attitude T oward 
Old Age,” by John W Draper To each of these chapters is appended 
an abstract m English, French, Spanish and Russian, a rather significant 
indication of the trend of the times 

The non-technical supplement (part 2) abstracts these articles 
practically unchanged , however, it presents in addition, under the head- 
ing of “Current Comment,” a number of lighter items, such as 
“The Fountain of Youth,” “The Debt of the Survivors,” “Surgery 
for the Aged,” “Shaw and Beveridge,” “Fun at Sixty,” et tilth quanti 
There are book reviews, too, a list of books received, an index of 
current periodical literature (on gerontology) and a glossary Varied 
fare, indeed, which may interest those who, as Draper notes, like to 
browse through the ages, meaning in medical by-ways, and may appeal 
to ophthalmologists here and there, even if they are not concerned 
with the practical implications of gerontology 


Percy Fridenberg 
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ASSOCIATED SYSTEMIC FACTORS IN RETINITIS PIGMENTOSA 

ISADORE GIVNER, MD 

AND 

MAURICE BRUGER, MD 
NEW YORK 

T HIS study was prompted by 2 cases of retinitis pigmentosa with 
unusual associated conditions An attempt to determine whether 
these additional factors were constantly present led to laboratory investi- 
gations, of which this paper is a preliminary report The present series 
includes 14 patients and hence is not large enough to justify one in 
drawing absolute conclusions 

Case 1 — R P , a woman aged 43, had had poor vision for many years, was 
overweight and had disturbed menstruation and loss of the superotemporal field 
of both eyes A diagnosis of tumor of the pituitary gland was made elsewhere, 
and the patient was referred to Dr Israel Wechsler for neurologic study His 
examination, which included roentgenographic study of the sella turcica and 
encephalographic tests (these showed normal ventricles and cisterns), revealed 
nothing abnormal We interpreted the fields as due to breaking through of an 
annular scotoma, quite in keeping with the retinitis pigmentosa, which was well 
developed The unusual feature of the case was a spinal fluid pressure of 300 
mm of water 

Could this increased cerebrospinal fluid pressure occur as an associ- 
ated condition with retinitis pigmentosa, just as the association of the 
latter with epilepsy, acrocyanosis and Raynaud’s disease has previously 
been described ? What are the spinal fluid pressure and chemistry in 
retinitis pigmentosa' 1 A review of the literature failed to disclose any 
reference to these factors 

Case 2 — A man aged 34 had had difficulty with seeing most of his life 
Ten years previously he noted the onset of deafness and asthenia His fatigue 
had so increased that he had to rest six days out of seven His mother and father 
were first cousins The findings on ophthalmologic examination were typical of 
retinitis pigmentosa, with tubular fields, posterior cortical opacities, waxy disks, 
threadlike arteries, bone corpuscle-shaped pigment throughout the fundus and 
night blindness Vision was 10/200 in the right eye and 20/200 in the left eye 
with correction His spinal fluid was under normal pressure, but the total protein 
measured 194 mg per hundred cubic centimeters (normal 15 to 40 mg ) and the 
chlorides 1,195 mg per hundred cubic centimeters (normal 700 to 750 mg ) No cells 
were present The albummocytologic dissociation was similar to that found with 

Read before the New York Society for Clinical Ophthalmology , March 4, 1946 
From the Ophthalmological and Medical Services, New' York Post-Graduate 
Medical School and Hospital 
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the Guillain-Barre syndrome In addition, his basal metabolic rate was 17 per 
cent below the average normal, moreover, crcatinuna was present 

Males do not normally excrete creatine, as it is converted into 
creatinine before excretion Tierney and Peters, 1 studying 22 normal 
male subjects, found no creatine in the urme Stemach, Kun and 
Peczemk 2 stated that androgen deficiency exists if the amount of 
creatine in the urine is 10 per cent or more of the combined values of 
cieatine and creatinine Are these findings peculiar to this case, or are 
they the rule in cases of retinitis pigmentosa ? 

Wibaut 3 stated that there are two types of retinitis pigmentosa 
In cases m which the disease is a dominant charactei istic, it is practically 
never associated with nerve lesions The recessive type is associated 
with deafness and other evidences of involvement of the central nervous 
system 

A review of the literature on retinitis pigmentosa leads to the con- 
clusion that the disease is due to dysfunction of the autonomic and 
endocrine systems, hereditary in nature and manifest in the germinal 
anlage We feel that factors which influence the rate of development of 
this disease might be revealed by detailed physical and laboratory studies 
It is hoped that when these associated disturbances are corrected the 
blindness which is the usual outcome of this disorder may be delayed 

With this in mind, the patients investigated were admitted for hos- 
pital care for four days, during which studies of various factors were 
undertaken 

1 Basal metabolism Wolff 4 5 reported that subnormal tempera- 
tures are associated with retinitis pigmentosa, she suggested that this 
finding is a manifestation of a reduced “dynamic effect” and regretted 
that she did not have facilities for carrying out basal metabolic studies 
in order to prove her point 

2 Spinal fluid pressure and chemistry 

3 Vitamin content of the blood plasma Vitamin A deficiency as a 
cause of night blindness is well known The adrenal cortex has a 
large storage of vitamin C and depends on this for its proper function 
Giroud, Santa, Martinet and Bellon 0 maintained that a rise m the 
ascorbic content of the adrenal cortex induces a corresponding increased 
secretion of cortical hormones and that an optimum level of vitamin C 

1 Tierney, N A , and Peters, J P J Clin Investigation 22 S9S, 1943 

2 Stemach, E , Kun, H , and Peczemk, D Wien klin Wchnschr 49 388, 
1936 

3 Wibaut, F Kim Monatsbl f Augenh 87 298, 1931 

4 Wolff, L L Am J Ophth 23 275, 1940 

5 Giroud, A , Santa, N , Martinet, M , and Bellon, M T Bull Soc chim 
biol 23 108, 1941 
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is 1 equired for the proper functioning of the cortical cells. The relation- 
ship of the adrenals to other ductless glands, especially the anterior lobe 
of the pituitary, the pancreas and the thyroid, is well recognized 

4 Hepatic function Takahashi 6 found 12 cases of retinitis pig- 
mentosa among many cases of diseases of the liver He concluded that 
damage to the liver was a factor m the pigmentary disturbance In 
line with this work was that of Kalt, 7 who in 1937 produced pigmentary 
changes m the retina of rabbits by the subcutaneous injection of 1 cc 
of 4 per cent sodium lodate per kilogram of body weight every other 
day Within ten days a scattering of pigment was visible m the retina 
Histologically, there were many clumplike aggregations of pigment, with 
partial destruction of the rods and cones All animals had cirrhotic 
changes m the liver He therefore concluded that patients with retinitis 
pigmentosa may have a hepatic disturbance The cephalm-cholesterol 
flocculation procedure of Hanger, which is a sensitive test for hepatic 
damage, was used in our study 

5 Serum cholesterol The literature reveals that hypercholesteremia 
has been frequently observed in patients with retinitis pigmentosa 
Wolff attributed great significance to this finding, since she reported 
values of 360 to 380 mg per hundred cubic centimeters of blood in 
cases of well advanced retinitis pigmentosa 

6 Creatinine and creatine in the urine Schnre 8 found an increased 
urinary excretion of creatine in cases of acromegaly and used this test 
to distinguish chromophihc from chromophobic tumors of the pituitary 
before operation He concluded that some hormonal factor of the 
pituitary gland is involved in the control of creatine metabolism 

7 Pupillographic evidence Lowenstem and F nedman 9 stated that 
tonohaptic reactions (a term denoting a long latency period for contrac- 
tion, a more or less good contraction to light and a long latency period 
for redilation) were found m animal experiments with lesions either in 
the diencephalon or m its connections with the mesencephalon 

McDonald and Adler 10 stated that studies carried out on patients with 
retinitis pigmentosa suggest, but do not conclusively prove, pituitary 
dysfunction Tests previously carried out by others to support the theory 

6 Takahashi, T Arch f Ophth 116 143, 1925 

7 Kalt, E Bull Soc d’opht de Paris 49-304, 1937 

S Schnre, I Quart J M6d 6 17, 1937 

9 Lowenstem, O , and Friedman, E D Pupillographic Studies Present 
State of Pupillography , Its Method and Diagnostic Significance, Arch Ophth 
27 969 (May) 1942 

10 McDonald, P R, and Adler, F Pigmentary Degeneration of Retina 
Role of Melanophore Hormone of Pituitary Gland m Pigmentary Degeneration 
of Retina, Arch Ophth 27 264 (Feb ) 1942 
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of pituitary dysfunction in patients with retinitis pigmentosa have demon- 
strated thyrotropic substance in the urine, abnormalities of water and salt 
metabolism, diminished dextrose tolerance and the presence of a 
melanophore-dispei sing substance in the blood and urine Zondek, 11 
Viallefont 12 and Mamola and Beilina 13 have reported on the adminis- 
tration of preparations of the pituitary gland in cases of this disorder 
Then reports, though not enthusiastic, have all claimed definite sub- 
jective improvement 

Certain embryonic and clinical relationships further suggest the 
association of retinitis pigmentosa with pituitary dysfunction Moehlig 
and Pino 14 found a high-arched palate in each of 21 cases of retinitis 
pigmentosa Disturbances in the embryonic development of the hard 
palate is responsible for the high arching It is generally accepted that 
the pituitary gland develops from the ectoderm in the roof of the mputli 
and the neural ectoderm in the floor of the thu d ventricle Ingram 15 
recently reviewed the nerve fibei connections between the pituitary gland 
and the hypothalamus The latter regulates endocrine functions and 
their interrelations, as well as autonomic functions 

Pines, Collin 1C and Greving and Stengel stated that two sets of 
nerve bundles pass from the diencephalon to the pituitary gland , one of 
them arises from the nucleus supraopticus and can be traced to the 
tuber cmereum, the second bundle arises directly from the nucleus 
paraventriculans, at the third ventricle These fibers might influence 
the hormone production of the gland 

The close embryonic and anatomic association of the pituitary gland, 
the hypothalamus and the eye also suggest a close physiologic connection 
Zondek stated that retinitis pigmentosa may be the sole clinical evidence 
of diencephalic disturbance Syndromes like the Laurence-Moon-Biedl 
syndrome lend support to this contention, as does the association of 
retinitis pigmentosa with Hirschsprung’s disease (congenital megacolon) 
and cachexia hypophyseopriva Zondek 17 described 4 cases of retinitis 
pigmentosa in which marked disorders of the diencephalic function 
could be shown 

11 Zondek, H Disease of the Endocrine Glands, Baltimore, tViH ,anl Wood 
& Company, 1935 

12 Viallefont, H Ann d’ocul 173 33, 1936 

13 Mamola, P , and Beilina, G Rassegna ital d’ottal 4 699, 1935 

14 Moehlig, R C, and Pino, R H Retinitis Pigmentosa Etiologic and 
Clinical Implications Based on Twenty-One Cases, Arch Ophth 23 1257 (June) 
1940 

15 Ingram, W R Psychosom Med 1 48, 1939 

16 Collm, R Compt rend Soc de biol 118 1560, 1935 

17 Zondek, S G, and Kohler, cited by Levy-Wolff, L Am J Ophth 23 275, 
1940, Klin Wchnschr 4 809, 1925, Deutsche med Wchnschr 47 1520, 1921 
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Although the work of McDonald and Adler speaks against any role 
of the melanophore-stimulating hormone in pigmentary degeneration 
of the retina, sufficient evidence is at hand to support the contention 
that the pars intermedia of the posterior lobe contains a melanophoric 
stimulant (figure) Interesting is the fact that dispersion of melano- 
somes has been caused by aqueous humor, as reported by Van Dyke 18 
This suggested to Moehhg and Pino that secretion of the pars intermedia 
may be contained m the eye 

8 Audiometric observations Wolff showed that the inner ear, the 
retina and the choroid are supplied by the same set of vasomotor fibers, 
and she expressed the belief that this may be responsible for the hearing 
defect commonly observed m patients with retinitis pigmentosa In 



Erythrophore reaction in a minnow (Phoxinus laevis), demonstrating the 
presence of a chromatophore-stimulatmg hormone, as suggested by Zondek and 
Krohn The upper figure shows the normal minnow, the lower figure, the char- 
acteristic red colonzation appearing one-half hour after injection of posterior 
pituitary solution (intermedin) 

some series, reported loss of hearing has been noted in as many as 
10 per cent of these patients 

9 Capillary microscopy Brown and Whitney 19 found what they 
considered unmistakable evidence of a generalized peripheral vascular 
disturbance of the capillary type 

18 Van Dyke, H B The Physiology and Pharmacology of the Pituitary 
Body, Chicago, University of Chicago Press, 1936 

19 Brown, W M , and Whitney, E L Peripheral Vascular Picture m 
Retinitis Pigmentosa, Arch Ophth 24 984 (Nov) 1940 
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SUMMARY AND RESULTS 

1 No abnormalities m pulse rate, blood pressure or temperature 
were observed m 14 patients with retinitis pigmentosa 

2 The serum cholesterol was within normal limits m 7 of 1 1 patients 
on whom this determination was made In 3 patients it was only 
slightly elevated 

3 The basal metabolic rate was within normal limits for 8 of 12 
patients For 4 patients the rate varied from, 15 to 21 per cent below 
the average normal 

4 Eleven patients had creatmuria This series included 8 males 
and 3 females 

5 The spinal fluid pressure was increased m 3 of 12 patients, but 
readings in most of the other patients bordered on the upper limit of 
normal, rather than falling at the lower levels In 3 of 12 patients the 
total protein content of the spinal fluid was definitely increased In the 
remainder, normal values were observed 

6 Hepatic damage was not demonstrable m any of the 12 patients 
investigated 

7 The fasting ascorbic acid content of the plasma was reduced in 

7 of 9 patients on whom this determination was carried out The 
2 patients with normal values had been taking ascorbic acid before the 
test was carried out Vitamin A studies on the serum of 7 patients 
gave normal values 

8 In 11 patients, pupillographic studies showed tonohaptic reactions 
and other evidences of diencephalic disorders 

9 Analysis of the blood for retention of urea nitrogen and determi- 
nation of the specific gravity of the urme after administration of pitressm 
failed to reveal any measurable impairment m renal function m 13 
patients 

10 Physical examination, including neurologic studies, gave essen- 
tially normal findings except for the high incidence of high-arched 
palate and nerve deafness, as revealed by audiometric tests Seven of 

8 patients thus studied revealed impairment of hearing Two patients 
weie deaf-mutes 

11 In 2 patients microscopic examination failed to reveal any abnor- 
malities m the capillaries of the finger bed 

Dr Conrad Berens and Dr Willis Knighton gave us permission to examine 
4 patients of the present series from their clinics at the New York Eje and Ear 
Infirmary 

108 East Sixty-Sixth Street (21) 



USE OF FROZEN-DRIED CORNEA AS TRANSPLANT MATERIAL 


IRVING H LEOPOLD, MD 

AND 

FRANCIS HEED ADLER, MD 
PHILADELPHIA 

K ERATOPLASTY has reached the stage today at which the demand 
for donor corneas has exceeded the supply The small supply is 
largely due to the difficulty in pieserving all available corneal tissue 
until the tune at which it is needed With the present methods of 
pi eservation, corneal tissue held over seventy-tw T o hours is believed to 
be unsatisfactory foi transplantation Such tissue is usually kept in 
Ringer’s solution or isotonic solution of sodium chloride or in a moist 
chamber at a tempeiature of 2 or 3 C 1 In an effort to increase the 
donor supply, the present experiment ivas undertaken The purpose 
of the experiment was to determine the value of frozen-dried cornea 
(Weiss method) 2 for corneal transplantation, as suggested by the pre- 
liminary experiments with rat cornea of Weiss and Taylor 3 

METHOD 

Transplants of frozen-dried rabbit cornea, prepared by Dr Paul Weiss, were 
attempted on 75 normal rabbit eyes The technics employed were as follows 

A Anesthesia 

1 Local anesthesia 
2 Open drop ether anesthesia 

3 Intravenous injection of Dial or pentobarbital This method proved 
superior to the use of ether because of less interference with the opera- 
tive field 

From the Department of Ophthalmology of the University of Pennsylvania 
The work described in this paper was done under a contract, recommended 
by the Committee on Medical Research, between the Office of Scientific Research 
and Development and the University of Pennsylvania 

1 Castroviejo, R Keratoplasty Comments on Technique of Corneal Trans- 
plantations, Source and Preservation of Donor Material, Am J Ophth 24 1 and 
139, 1941 

2 Weiss, P , and Taylor, A C Repair of Peripheral Nerves by Grafts of 
Frozen-Dried Nerve, Proc Soc Exper Biol & Med 52 326, 1943 Taylor, A C 
The Rates of Freezing, Drying and Rehydration of Nerves, J Cell & Comp 
Physiol 25 161, 1945 

3 Weiss, P , and Taylor, A C Transplantation of Frozen-Dried Cornea in 
the Rat, Anat Rec 88 464, 1944 
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B Preoperative preparation 

1 Five drops of penicillin solution, 500 Oxford units per cubic centimeter 
of isotonic solution of sodium chloride, was given thirty minutes prior 
to operation 

2 Two drops of a 10 per cent emulsion of neo-synephrme hydrochloride 
ten minutes before operation 

3 Two drops of atropine 2 pei cent sulfate were instilled ten minutes prior 
to operation 

4 Lashes were cut routinely, but the surrounding skin was not shaved 
routinely 

5 Sterile drapes were used m all but the initial operations * 

C Corneal sectioning 

1 The double-bladed knife of Castroviejo or the corneal trephine was 
used The trephine was 4 5 mm in diameter, and similar to the one 
devised by Townley Paton The size of the segment cut with the 
double-bladed knife varied, but not one was cut smaller than a 4 mm 
square 

2 No particular attempt was made at beveling The trephine donor 
segments were cut with the same trephine as was used to cut the 
recipient cornea 

3 The donor segments were always prepared before excising the recipient 
cornea 

4 The donoi cornea was transplanted to the corneal bed on a moistened 
iris repositor No forceps were used in handling the graft 

D Corneal sutures 

1 Because of the high fibrin content of rabbit secondary aqueous, the 
grafts will adhere to the recipient bed without sutures However, one 
edge frequently rode up as the anterior chamber formed, so sutures 
were used in the majority The Castroviejo suture 1 was employed 
The suture material was 000000 black surgical silk on atraumatic curved 
needles 

E Solutions used during operation 

1 The fibrin in the secondary aqueous humor is so great that it often 
forms a coagulated mass in the recipient bed before the transplant is 
put in place This interferes with a proper fit Therefore the recipient 
bed was irrigated either with a 3 per cent solution of sodium citrate 
or with heparin before fitting the transplant 

2 At the close of each operation 5 drops of penicillin solution, 500 Oxford 
units per cubic centimeter, and 1 drop of a 2 per cent solution atropine 
sulfate were instilled Suturing of the lids, although providing better 
support to the transplant, resulted in greater frequency of infection in 
spite of the instillation of penicillin and was therefore abandoned 

F Dressings 

Eyes were examined dailj for the first three days, and penicillin and 
atropine solutions instilled once a day Sutures were remo\ed under 
local anesthesia induced with 0 5 per cent tetracaine In drochloride on 
the third day The longer the suture remained, the more frequently did 
corneal vascularization occur Thereafter, ejes were examined e\ cry 
other day for two weeks and then weekly This technic was derned 
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from the recorded experience of Castroviejo, 1 Thomas, 4 Filatov 5 6 and 
Cuthbert 0 and through our own trials and errors 

G Material for transplantation 

1 The initial specimens of frozen-dried tissue consisted of rabbit cornea, 
not including the limbus, cut in half before dehydrating and freezing 
This necessitated cutting the tissue for transplantation after rehydration 
This tissue was cut by first marking the area to be sectioned with 
the double-bladed knife or trephine while the tissue lay in the rehy- 
drating fluid The surrounding tissue was grasped with forceps and 
the section completed with scissors Care was exercised to avoid 
handling, with the forceps, the particular part to be transplanted 

2 The second series of specimens consisted of sections of rabbit cornea 
cut into 4 to 5 mm squares prior to freezing and dehydration Tissues 
prepared in this manner were rehydrated and the best-shaped ones 
selected, the others discarded The recipient bed was cut to fit the 
transplant 

3 The third series of specimens consisted of entire corneas with a 2 to 
3 mm rim of scleral tissue A plastic mold was made on which these 
specimens were placed, prior to cutting The section was made with 
a double-bladed knife During the cutting the scleral rim was used 
for fixation In this manner, handling of the corneal tissue itself was 
avoided 

4 A fourth series, of fresh corneas cut out of intact normal rabbit eyes, 
was used for transplantation in 20 normal rabbit eyes All frozen-dried 
material for transplantation was used within ten days to three months 
after dehydrating, freezing and vacuum packing 

H Method of preservation 

The processing of the tissues was done by Drs Paul Weiss and A Cecil 
Taylor in Chicago as part of project OEMcmr-221 (responsible investi- 
gator Dr Paul Weiss) The procedure was essentially the same as 
that developed for nerves 2 

1 Excision of donor corneas The lids were resected, the bulb was fixed 
in protrusion, washed with sterile Ringer’s solution, draped and exposed 
to radiation from a Westinghouse Ultraviolet Sterilamp (10V-A) at 
10 inches (25 cm ) for forty-five seconds The cornea was then excised, 
as stated in section G 

2 Freezing The excised pieces were immersed directly either in liquid 
nitrogen ( — 195 C ) or m isopentane chilled to — 159 C No pro- 
vision was made for equal distribution of the contractile stresses arising 
in the tissue during freezing, and future experiments should take this 
point into account The frozen pieces were transferred to cooled vials, 
which were then connected with a manifold charged with phosphorus 
pentoxide and connected with a vacuum pump (pressure, 1 to 5 microns 
of mercury) Evacuation was continued for four to five days at a 

4 Thomas, J W T The Technique of Corneal Transplantation with Recent 
Modifications, Tr Ophth Soc U Kingdom 57 520, 1938 

5 Filatov, V P Transplantation of the Cornea, Arch Ophth 13 321 
(March) 1935, m Ridley, F, and Sarsby, A Modern Trends in Ophthalmology, 
New York, Paul B Hoeber, Inc , 1940 

6 Cuthbert, M Personal communication to the authors, May 1945 
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constant temperature of — 38 C and for an additional day at + 20 C 
This treatment eliminates all removable moisture from the frozen tissue 
3 Sealing and shipping The vials were sealed by blow torch tn vacuo 
at a sufficient distance from the tissues to prevent excessive heating 
of the latter The sealed, evacuated vials were then shipped to 
Philadelphia 

I Methods of rehydration of frozen-dried tissue 

The tapering end of the vacuum tube was scratched with a file and a 
second scratch placed in the belly of the vial The entire vial was dipped 
m alcohol for ten minutes , then, after washing in sterile saline solution, 
the tip was immersed in the rehydrating liquid The tip was broken off 
in this fluid, the vacuum sucked the liquid into the vial, and within a 
few minutes the cornea began to clear The vial was then broken and 
the contents poured into a separate container, where the tissue was left 
for thirty to sixty minutes for complete rehydration The rehydrating 
solutions used were Ringer’s solution , 09, 12 and 1 5 per cent solution 
of sodium chloride, serum and aqueous humor No difference could be 
detected in the speed of rehydration or the degree of final transparency 
with any of these solutions Isotonic solution of sodium chloride was 
employed with the majority of eyes 

i 

J Histologic study 

Histologic sections of rehydrated rabbit cornea and of healed transplant 
were made and stained with hematoxylin and eosm and with Mallory’s 
connective tissue strain 

RESULTS 

Fifty-nine of the 75 transplanted frozen-dried corneas healed in the 
lecipient corneas Not one of these 59 grafts was transplanted at any 
time during the three to six months of observation In 19 of these 
59 grafts corneal vascularization occurred In 6 of the 59 takes infec- 
tion was an outstanding and early complication, and in 9 corneal edema 
persisted However, in the remaining 25 grafts no complications, such 
as infection, adhesion of the iris, excessive edema or vascularization, 
developed (fig 1) 

Of the 16 eyes in which the transplant failed to remain m position, 
neither lid nor corneal sutures were used in 12 In the remaining 4 eyes 
corneal sutures were used, and overwhelming infection developed in 3 
In 7 of the 20 eyes that had received fiesh corneal tissue for trans- 
plantation the graft healed m place and remained transparent for the 
three to six months of observation Of the remaining 13 eyes, the 
transplant failed to take in only 2 , in the rest the grafts healed m place 
but were not transparent The transplants which failed to remain 
transparent had one or more of the following complications corneal 
edema, vascularization, adhesion of the iris and infection 

Histologic studies of the preserved tissue after rehydration revealed 
that the stroma differed from the normal m that the nuclei were pyknotic 
and the stroma was slightly thickened (fig 3 A) The epithelium 
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Fig 1 — Transplant of frozen-dried cornea cut with trephine, showing A, 
irregular opacification and, B, vascularization four months old C, five month old 
transplant of frozen-dried cornea cut with trephine, showing vascularization , 
D, six month old square transplant, the clearest of all transplants with frozen- 
dried material , E, six month old square transplant of frozen-dried cornea, clearing 
at the edges 
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Fig 2 — A, section of healed transplant of frozen-dried cornea, showing 
irregular lamellas and irregularly thickened epithelium X ISO, Mallory connec- 
tive tissue stam B, section of healed transplant of frozen-dried cornea at junction 
with the host cornea Connective tissue from the host can be seen passing in front 
and behind some of the transplant stroma X 340 , Mallory connective tissue stam 
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was present but consisted usually of only two layers The basal epithelial 
cells and the directly overlying cells were usually present, the super- 
ficial layers having disappeared Endothelium was intermittently present 

Histologic study of the transplanted but nontransparent frozen- 
dned corneas disclosed that in all instances the limits of the graft could 
be determined (figs 2 and 3 B) The limit was usually marked by 
buckling of Descemet’s membrane, thickening of epithelium and change 
in arrangement of lamellas The endothelium and the epithelium were 
continuous over almost all the grafts Some irregularity of stroma 
could be seen m all sections m the graft area Occasionally it was 
difficult to be certain where the stroma of the host ended and the stroma 
of the transplant commenced No increase in nuclear content of the 
stroma or accumulation of inflammatory cells was seen Some of the 
grafts showed deep and nudstromal vasculai imasion Behind a few 
of the transplants a new layer of connective tissue had formed This 
was not ordinary connective tissue but bore the characteristics of 
coineal stroma 

COMMENT 

The results demonstrate that frozen-dried cornea may be trans- 
planted into normal rabbit eyes without producing an unusual host 
reaction, that corneal tissue preserved m this fashion is not so altered 
chemically or physically that it incites an inflammatory reaction in the 
host 

In an attempt to account for this failure to obtain transparent grafts, 
several factors must be considered Rehydration of all preserved corneal 
tissue prior to transplantation failed to produce clear tissue All tissue 
was opalescent or bluish gray regardless of the several rehydrating 
fluids employed This finding indicates some change m the preserved 
corneal tissue which interferes with its normal returgescence This 
could be a chemical change If such a change takes place, it is not one 
that interferes with healing of the graft, nor does it incite undue 
inflammatory leaction in the recipient eye Histologic studies revealed 
that the stroma of the preserved tissue differed little from normal prior 
to transplantation, but all sections of healed grafts showed irregular 
stroma The disturbance of the epithelium and endothelium, particularly 
the latter, may account for the opalescence immediately after rehydra- 
tion and also contribute to the subsequent opacification sof the healed 
transplant The evidence is not complete as to whether the transplanted 
corneal tissue persists per se or whether it acts as a framework into 
which surrounding corneal tissue glows 

The studies of Castroviejo, x Imre, 7 Filatov, 5 Thomas 4 and others 
indicate that successful transparent grafts maintain their individuality 

7 Imre, J Clinical and Histologic Studies on Corneal Transplantation, 
abstracted, Am J Ophth 24 1077, 1941 



Fig 3 — A, section of frozen-dried cornea sixty minutes after rehydration, 
showing loss of epithelial layers, pyknotic stromal nuclei and intermittent endo- 
thelium X 170 , hematoxylin and eosm B, section of healed transplant of frozen- 
dried cornea at junction with the host cornea Descemet’s membrane is folded 
The stroma of the host and that of the graft cannot be easily differentiated. 
X 300, Mallory’s connective tissue stain 
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and that opaque, nebulous grafts are ones that have been invaded by 
surrounding host tissue The studies of Rosenbaum, 8 Saunders 9 and 
Wiener 10 indicate that grafts fixed in a solution of formaldehyde are 
replaced by the host tissue The appearance of the majority of serial 
sections of the frozen-dried corneal transplants suggests that new tissue 
from the surrounding cornea has replaced, and is replacing, the trans- 
planted tissue 

The impression can also be obtained that leplacement occurs only 
in cases and m areas in which an intimate organic merging of the 
lamellas of the graft and the host cornea has failed to occur In the 
experience of Weiss, 11 frozen-dried material varies in this respect 

CONCLUSIONS 

Frozen-dried corneal tissue can be transplanted to normal rabbit 
eyes without an unusual host reaction However, not one of the 
59 takes with frozen-dried cornea were transparent at any time during 
the six months of observation 

Department of Ophthalmology, Hospital of University of Pennsylvania 

8 Rosenbaum, H Formalmized Heterogeneous and Homogeneous Corneal 
Transplantations, Am J Ophth 25 731, 1942 

9 Saunders, T , in discussion on Rosenbaum 8 

10 Wiener, M , and Rosenbaum, H D Formalmized Heterogeneous and 
Homogeneous Corneal Transplantation — Experimental, Am J Ophth 24 1384, 
1941 

11 Weiss, P Personal communication to the authors, Feb 28, 1946 



MODIFIED CORNEAL INCISION WITH IRIDODIALYSIS 
AND IRIDECTOMY FOR OPENING THE 
ANTERIOR CHAMBER ANGLE 

FRANK C PARKER, MD 
NORRISTOWN, PA 

W HEN one visualizes the point of attack in making the incision 
for the conventional iridectomy, one cannot but be impressed with 
the fact that the very area, namely, the angle of the anterior chamber, 
which should be kept patent, is in serious danger of being subsequently 
closed by cicatricial contraction or resultant inflammatory changes as 
a direct consequence of the location of the incision The keratome is 
plunged through a site in proximity to, and probably at times embracing, 
Schlemm’s canal An area which should be kept free is traumatized, 
with the possibility of producing conditions worse than the primary one 
The question arises “How can one expect to have a freely draining 
canal after the cut has been made through or near it and subsequent 
closure by cicatricial or inflammatory changes has taken place?” It 
seems to border on the impossible, yet a certain percentage of basal 
iridectomies bear successful results Possibly, the favorable outcome 
in such cases is more good luck than good management One probably 
misses the canal m many instances by incising too far forward, in which 
case a good basal iridectomy is impossible However, it may not always 
be so, and though no harm is done, one is still so close to the danger 
zone that a subsequent inflammatory reaction may complete the picture 
of obstruction 

In discussing iridectomy, Duke-Elder 1 stated 

gomoscopic studies show that the base of the iris is 

left behind in many cases Bowman (1862) recommends cutting two 

pillars of the iridectomy only and tearing the iris away from its root in order to 
insure its complete removal. 

As to the increase in tension after iridectomy, Duke-Elder had this 
to say 2 

the base of the iris may not have been resected so that a portion is left 
blocking up the filtration area, an obstruction often rendered additionally effective 
by the stump becoming entangled m the wound 

Read at the Wills Hospital Clinical Conference, Feb 27, 1946 

1 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 3, p 3401 

2 Duke-Elder, 1 p 3302 
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In the abstract of a paper presented at a meeting of the Section of 
Ophthalmology, New York Academy of Medicine, Payne 3 stated 

Ideal postoperative results for the relief of glaucoma are so rarely seen in 
the laboratory that histologic studies of the material at the New York Eye and 
Ear Infirmary were made to determine the causes of failure 

practically all the sections showed that the operative wound was so far 
anterior to the normal angle of the iris that a basal iridectomy was impossible 
Many of the wounds contained remnants of the ins and ciliary processes and, more 
rarely, prolapsed crystalline lens The uveal remains were frequently replaced 
by dense keloid-like connective tissue, m which evidence of inflammatory reaction 
remained 

Reese 4 stated 

Microscopic preparations show that most keratome sections for glaucoma 
are placed too far on the corneal side and that advantage is not taken of the wide 
iriargm of safety by making them more peripheral 

It has occurred to me that the failures m some cases of basal iridec- 
tomy might be attributed to the aforementioned location of the conven- 
tional incision True it is that the obstructing ins has been removed 
(or so it is thought), but the drainage is plugged as an after-effect 
If this explanation can be accepted, how can consistently beneficial results 
be expected from any operation which has such a potential danger of 
defeating its own purpose ? 

In performing an iridectomy, it is almost impossible, if not quite so, 
to cut down to the base of the iris without leaving a stump, so to speak, 
however small This is a mechanical difficulty Any remnants of iris 
can still block the angle 

With these difficulties in mind, I have endeavored to overcome the 
situation by placing the incision in a location, namely, through clear 
cornea away from the limbus, where subsequent contraction and other 
changes would not m any way interfere with drainage In addition, 
the location of the incision makes for easy lridodialysis, which, to my 
mind, is the best manner of clearing out the angle of the anterior chamber 

OPERATIVE PROCEDURE 

With a Graefe knife, an incision is made straight through and 
across the cornea about 3 mm below the limbus, with the blade of the 
knife tilted slightly downward to make a beveled cut This bevel makes 
for an easier introduction of the iris forceps, but it should not be exces- 
sive or more scar will result 

3 Payne, B F Histologic Causes for Failure of Operations for Glaucoma, 
Arch Ophth 29 518-521 (March) 1943 

4 Reese, A B The Indencleisis Operation for Glaucoma, Arch Ophth 
34 360-368 (Nov -Dec) 1945 
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Part of the incision should begin about 2 mm from the outer part 
of the limbus and terminate at a like distance from the inner part An 
ins forceps is introduced through the wound, the operator at the same 
time lifting gently up on the forceps to avoid any possible injury to 
the lens The iris is grasped well up toward the base and pulled slightly 
downward with a swaying motion, and is stripped clean from its base 
high up in the angle The resulting coloboma can be rriade almost any 
size desirable The ins is drawn down and out through the incision 



pulled away medially from the end of the wound, and then at the 
opposite end This is important , otherwise, the ins may become wedged 
in the end of the incision and an anterior synechia result 

In replacing the pillars, the tiny stream of an anterioi chamber 
irrigator is employed rather than a spatula, to guard against any possible 
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damage to the capsule of the lens The tip of the irrigator is placed 
directly against, but not into, the wound, and forcible pressure is applied 
to the bulb of the syringe In most instances the pillars of the ins can 
be easily floated back into place 

After the lndodialysis and lridectom}, free bleeding in a congested 
eye may occur Many eyes do not bleed at all However, one is not 
concerned with it in many iridectomies, and it is no more serious here 
After a few flushings, with a momentary wait between, the bleeding stops 
Of course there are cases in which bleeding continues to fill the anterior 
chamber, but this occurs during iridectomy as well, and one does not 
think much of it, as absorption takes place later After the bleeding 
stops, the eye is bandaged and not opened for two to three days 

My series of cases is not large to date, being about 35, but in no single 
instance has the iris torn except at the base At first I was appre- 
hensive lest the iris tear in some unforeseen part, but this has not 
occurred 

Reese 5 stated 

When the lndodialysis is produced, the iris always tears flush with the 
ciliary body, leaving no root, because it is here that the iris is thinnest, and also 
weakest, from the presence of peripheral crypts 

Some may offer an objection to incising through the clear cornea 
However, one has only to keep in mind the earlier sections for cataract 
which healed without trouble, as well as the work done on corneal 
transplants Any objection from this standpoint seems to be far out- 
weighed by the fact that anything which will lower the tension is justi- 
fiable The only objection so far as I can see is the tiny linear scar, 
almost invisible in many cases and above the pupillary area, where it 
does not obstruct vision 

One may find at times, in the case of an extremely shallow anterior 
chamber in which the ins is pushed forward and appears to be, or is, 
in contact with the cornea, that this incision may present difficulties 
However, in making an iridectomy in a similar case, thrusting a keratome 
through the upper part of the limbus and down between the iris, lens 
and cornea may be just as difficult One must use his best judgment, 
as would be in order in any operative procedure No set operation 
can be outlined for every situation One must adapt the proper operative 
procedure to the conditions obtaining at the time and select the one most 
fitting to the occasion As a consequence, I do not advocate the per- 
formance of this lndodialysis and iridectomy through the modified 
corneal incision in every case of glaucoma It should be employed m 
any case in which iridectomy might be considered 


5 Reese, 4 p 363 
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In the performance of iridectomy, the eye should be thoroughly 
anesthetized While the conventional iridectomy does not seem to be 
a serious operation, it is fraught with danger of injury to the lens should 
the patient make an untoward movement at the critical time Also, 
tearing of the ins by a sudden movement is easily possible, although 
not a serious complication The operation I have described calls for 
the same thorough anesthesia For some time I have used the retro- 
bulbar injection of 2 per cent procaine hydrochloride m all my iridec- 
tomies, and of course I employ it in this procedure In addition, to be 
doubly safe, I inject a small amount of the anesthetic subconjunctivally, 
to form a bleb, just above the upper portion of the limbus One must 
have a quiet eyeball when such delicate work is done, and anything which 
favors this status should be made use of Too many cataractous lenses 
give mute evidence of poor anesthesia or unfortunate technic during 
the performance of iridectomy 

I am not suggesting this procedure of lridodialysis and iridectomy 
with the thought that all high tensions can be reduced, as too many 
other factors enter into the situation, especially in cases of chronic 
glaucoma with obliteration of the angle However, I feel that the opera- 
tion offers a better means of securing a broad coloboma with a clean 
angle and that the suggested location of this incision makes for its easy 
accomplishment 



HEMIFACIAL SPASM 

Report of Two Cases 

DAN M GORDON, MD 
NEW YORK 

H EMIFACIAL spasm is a condition in which the patient has 
paroxysms of twitchmgs in muscles innervated by the seventh 
neive The condition is not under voluntary control and defies mimicry 
It imitates the effect of faradization of the facial nerve and charac- 
teristically involves one half of the face Cases of bilateral spasms 1 have 
been reported In the latter a different mechanism is apparently opera- 
tive, and most of the cases reported have been associated with paralysis 
agitans Cases have also been reported in which first one side was 
involved, with a remission, only to be followed by involvement of the 
other side The condition has also been called facial hemispasm, but 
when one half of the face is involved the term hemifacial spasm is more 
correct 

Hemifacial spasm is not a tic According to A Gordon , 2 a tic is 
a sudden and abrupt contraction of one or several of the muscles of 
the face The contraction is always the same as to range and location , 
but the invaded area does not correspond to a well defined anatomic 
distribution of a certain nerve, as in spasm Tic has a tendency to 
spread and invade other functions, so that at the time of the grimace 
the tongue may be protruded, or there may be a laryngeal cry Tic 
can be controlled to a certain extent and is an exaggeration or disfiguie- 
ment of physiologic gestures or mimicry, and may be psychogenic 
Spasm is the opposite of the normal physiologic course of events 
Normall)', when one eye closes voluntarily, the corresponding brow 
descends In spasm the inner part of the blow is elevated at the 
moment the eye begins to close The forehead is wrinkled , the palpebral 
orbicularis closes the eye, there is simultaneous contraction of the 
frontalis and orbicularis muscles , the zygomatic muscles deviate the 
angle of the mouth , and, according to the mode of muscular contraction, 

From the Department of Surgery (Ophthalmology) of the New York Hospital 
and Cornell University Medical College 

This paper was presented m part before the New York Academy of Medicine, 
Section of Ophthalmology, Jan 21, 1946 A discussion was published m the 
August 1946 issue of the Archives, pages 240-241 

1 Parker, H L Bilateral Facial Spasm, Am J Ophth 16 28 (Jan ) 1933 
2 Gordon, A Convulsive Movements of the Face, T A M A 58 97 (Jan 
13) 1912 
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the angle is either drawn lateially or elevated The nose is curved to 
the affected side, and the chin on this side shows a characteristic depres- 
sion One sees coarse contractions of wide range occurring in either 
the upper or the lower branches of the seventh nerve Both branches 
may be involved, and when the lower is included there may be involve- 
ment of the muscles of the neck In some cases fine contractions are 
seen The spasm occurs during sleep and is not broken by will Spiller 
expressed the belief that the movement is always an associated one, 
for example, the eyelids may move with the mouth 

The condition is not common, especially in the American literature 
Parker 1 cited Meige as stating that all his patients were of more than 
middle age and were of relatively stable personality In all of Meige's 
cases the spasm was bilateral, and since it started in the eyelids the 
patients were blinded during the spasm It has been characteristically 
noted m most cases of hemifacial spasm that the first portion of the face 
to be involved is the orbicularis muscle, so that the patient will frequently 
first present himself to an ophthalmologist complaining that his eye is 
becoming smaller Later, other muscles in the distribution of the seventh 
nerve are involved The spasm is usually clonic but may become tonic 
Ehm and Woltman 3 recently reviewed 106 cases from the Mayo 
Clinic The age distribution was from 17 to 70, 60 per cent of the 
patients being females In their senes, 65 per cent of the patients 
described the spasm as beginning in the lids, and in 90 per cent the 
muscles of the e)elids were involved early in the course of the disease 
These authors were unable to account for the early and frequent involve- 
ment of the eyelids, unless it is, as Gowers has stated, that the “ ‘motor 
mechanism of this muscle is more sensitive, in consequence of its ener- 
getic reflex action ’ ” In 104 of their 106 patients the lids were involved 
They described the spasm as being of a twitching nature , an intermittent 
and irregulai series of single muscle twitches, coming in rapid sequence 
and involving but a fraction of the muscle fibers of an> one muscle in 
any one twitch Twenty-one patients had both twitches and sustained 
spasm, and in most of the attacks the twitclnngs increased periodically 
in frequency and intensity until, at the climax, there was a sustained 
spasm, lasting from a few seconds to a minute Some had sustained 
spasm lasting five minutes 

Only 3 of their patients had had a preceding Bell's palsy, and in 
2 of these the spasm was on the same side Twenty per cent of their 
patients were aided by solitude, pressure below the lobe of the ear, 
relaxation and rest Nine had had periods of freedom of up to three 
years 

3 Ehm, G , and Woltman, H Hemifacial Spasm, Arch Neurol & Psvchiat 
53 * 205 (March) 1945 
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These authors summarized the pertinent points m the diagnosis as 
follows 

1 The spasms are of an intermittent twitching nature, such as might 
be encountered m intermittent faradization of the nerve 

2 The eyelids on the side of the spasm are almost always involved 

3 The spasms are usually unilateral, and when the} are bilateral 
they are not synchronous or equal m extent or seventy 

4 The spasms may persist in sleep 

5 The patient does not feel any compulsion to make the movement 

6 The patient is unable to stop the movement by exertion of the will 

7 The patient cannot reproduce the movement voluntarily — espe- 
cially is he unable to approach the speed with which fine twitchmgs occur. 

8 Psychic upsets of any sort, fatigue and voluntary movements of 
the face make the spasms worse 

9 Children do not have hemifacial spasm 

10 The spasms are limited to the muscles innervated by the facial 
nerve 

CAUSE AND MECHANISM 01 THE SPASM 

The actual cause of the hemifacial spasm is unknown The majority 
of writers on the subject feel that in most cases the spasm is due to 
some peripheral irritation, nevertheless, an irritation of any segment 
of the reflex arc (of the seventh or of the seventh and fifth nerves), as 
well as organic lesions higher up in the cerebrum, may be considered 
etiologic Disorders of the teeth, meningoencephalitis, encephalitis, 
neuromas, injuries and toxic neuritis of the seventh nerve, and con- 
junctivitis are among the many conditions which have been considered 
causative I have already noted that the condition not infrequently 
occurs m association with paralysis agitans 

From an etiologic point of view it would seem that hemifacial spasm 
should be divided into two types one due to, or following, injuries to 
or lesions of the seventh nerve, and the othei on an apparently idiopathic 
basis It is of interest that in my first case, which at this moment falls 
under the idiopathic type, there should be electroencephalographic evi- 
dence of encephalitis It should be interesting to note the findings m 
studies of the electric potentials of the brain m a larger series of cases 

In the type which follows Bell’s palsy due to toxic neuritis or trauma, 
as m my second case, the mechanism is moie obvious, even if not com- 
pletely clear 

Spiller 4 m 1919, m referring to the latter type, expressed the belief 
that during regeneration of the damaged nerve axis-cylinders intended 

4 Spiller, W Contracture Occurring in Partial Recovery from Paralysis of 
the Facial Nen e and Other Nerves, Arch Neurol & Psychiat 1 564 (May) 1919. 
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foi the upper branch of the seventh nerve wandered into the lowei 
branch, and vice versa “The muscles on the affected side, as a result 
of this excessive stimulation, are kept in a state of hypertonicity and 
contracture results ” Fowler 5 did not agree with this and as a result 
of his experimental work on monkeys came to the conclusion that there 
is a splitting of the neurofibrils at the point of repair He stated that 
the individual axons pass into the neuroma (at the site of the injury) 
and break up into neurofibrils, which run in every direction If the 
latter happen to encounter peripheral branches of the severed nerve, 
they may enter these various branches Thus, a single axon may send 
out neurofibrils some of which get lost m the fibrous tissue of the 
neuroma and others reinnervate distal branches which belong to the 
neck, lip, nose or forehead, or conceivably all of these regions If any 
type of impulse reaches the medullary cell belonging to this axon, it 
produces movement of several of the facial muscles Fowler showed 
that in cases of injury to the facial nerve, if the injured nerve was isolated 
and severed, stimulation of the distal stump with a mild faradic current 
proved that the branch might innervate only a nearby, highly localized 
aiea, but if the proximal end was so stimulated there was invariably 
produced movement of the entire face, scalp and platysma muscle The 
latter phenomenon did not occur on the uninjured side 

After operations in the area of the seventh nerve, if the typical 
spasmodic contractions are present, it may be assumed that injury and 
repair have taken place Ernest Sachs, in his discussion on Fowler’s 
paper, cited Dustin’s old experiments to show that in regeneration of 
the fifth nerve one could not make the axis-cylinder hook up with the 
bianch from which it had originally been separated 

Howe, Tower and Duel , 0 writing on the same subject, stated 

it remains to be shown that a single axon can normally supply fibers 
to two distinct muscles or to spatially separate portions of the same muscle 
There is abundant evidence that under pathologic conditions one axis-cylinder 
may arborize over a wide area 

They expressed the belief that in experimental animals at least, the 
gravity of the twitch was in direct proportion to the degree of distur- 
bance in the bed of the nerve, rather than to the amount of the paralysis 
They found the severest spasms after nerve section, whereas freezing 
01 injection of alcohol gave a less severe result 

Injury and repair of a nerve trunk, such as the facial nerve, give an opportunity 
for peripheral confusion of two sorts Either nerve fibers, totally misdirected 
in regeneration, may come to supply muscles with which no original connection 

5 Fowler, E P , Jr Abnormal Movements Following Injury to the Facial 
Nerve, JAMA 113 1003 (Sept 9) 1939 

6 Howe, A , Tower, S, and Duel, A Facial Tic in Relation to Injury of 
the Seventh Nerve, Arch Neurol & Ps\chiat 38 1190 (Dec) 1937 

/ 
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existed, or, by branching, one regenerated avis-cylinder may innervate a large 
portion of the facial field The physiologic and the anatomic evidence thus 

agree in demonstrating the presence of branching axons in the regenerated facial 
nerve, and the physiologic evidence shows further that branches of one axon 
may be distributed to innervate portions of the facial musculature as far apart 
as the frontalis and the nuchal platjsma muscle This condition provides an 
adequate basis for the mass contractions — the so-called facial tics — which follow 
on injury to and repair of the facial nerve in the experimental animal However, 
whether or not this is the entire mechanism of the posttraumatic tic is undeter- 
mined, since there remains the possibility that during regeneration nerve fibers 
which originally supplied one muscle become totally misdirected to supply quite 
another muscle and jet still act when the original group is brought into play 



Fig 1 — A, patient as he appeared at first examination Note the narrowed 
right palpebral aperture, pronounced nasolabial fold and depression in the right 
side of the chin B, appearance on opening the mouth There is no evidence 
of palsy A and B show the compensatory widening of the left palpebral fissure 
C, both eyes closed 

These same authors added one prognostic point, that is, that in their 
monkeys the spasm showed no diminution over a period of three years, 
and expressed the belief that there was no basis for belief that any 
further modification would take place 

I present 2 cases of hemifacial spasm, 1 of the idiopathic type and 
the other of the type seen during the regeneration of a damaged seventh 
nerve (post-Bell-palsy) 

REPORT OF CASES 

Case 1 — C D (fig 1), a white man aged 27, was admitted to the ophthalmic 
clinic of the New York Hospital on April 11, 1945, complaining that his right 
eye was getting smaller He dated the onset of his condition to some time 
in 1942, when, after recovering from a “cold,” his mother called his attention 
to the fact that his “right eye looked smaller than the left” There was no 
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associated pain or headache He said that diplopia was present only "when 
I read a paper too long” He stated that the application of heat opened the 
right eye a small amount He had noted no remissions and no change in his speech 
His past history was irrelevant except for rheumatic fever m childhood 
He was said to have a "rheumatic heart” and noted dyspnea on marked exertion 
Examination revealed an apparently healthy man with a “Janus-faced appear- 
ance The right palpebral aperture was greatly narrowed vertically and horizontally 
In the primary position the vertical measurements were 5 to 6 mm for the 
right palpebral aperture, as against 14 mm for the left The latter was wider 
than normal, and it was felt that this was on a compensatory basis Horizontally 
the apertures measured 28 mm on the right and 35 mm on the left With the 
Hertel exophthalmometer set at 105 mm , the readings were 15 on the right and 
17 on the left 

There was pronounced facial asymmetry, with movement present on both sides 
of the face The right nasolabial fold was prominent, and the mouth and nose 
were drawn to the right Both sides of the forehead were wrinkled, and fairly 
equally so There was a marked depression m the right side of the chin This 
appearance of his face was constant, and no actual spasmodic contractions were 
noted Vision was 20/20 in the right eye and 20/15 in the left eye It was 
felt that the difference in vision was on the basis of the narrowed aperture 

The right palpebral fissure had an epicanthoid fold at the external canthus, 
The right lower lid reached to within 1 5 mm of the pupil The pupils reacted 
to light and in accommodation The conjunctival and corneal reflexes were 
present but were questionably decreased on the right The extraocular motility 
was difficult to evaluate because of the difference m size of the fissures, but 
apparently there was a double paresis of the elevator muscles on the right, with 
weakness of both inferior and both external rectus muscles The near point 
was 80 to 90 mm There was no diplopia in the primary position either for 
far or for near vision There was diplopia in all fields with the red glass This 
was greatest to the right and up and to the right On the right side the diplopia 
was crossed, on the left, homonymous There were nystagmoid movements in 
lateral gaze 

The pupils were equal in size Facial perspiration was equal on the two sides 
Photographs taken m 1937 showed no abnormality of the face A photograph 
on his badge, taken in 1944, showed a condition much the same as that seen during 
his examinations here 

The patient was admitted to the hospital for further study Observations 
made during sleep and during sleep under heavy narcosis revealed no change in 
the appearance of the face, the spasm persisting Procainization of the right facial 
nerve at the stylomastoid foramen caused complete facial palsy on the right and 
did not reveal the presence of any permanent tissue contractures except those of 
the nasolabial fold The red glass test showed no change 

Roentgenograms of the skull and orbits revealed no pathologic condition The 
fields were normal Examinations of the blood, urine and spinal fluid all showed 
an essentially normal condition 

The heart was enlarged, and there were a systolic and a diastolic murmur 
The blood pressure was 130 systolic and 80 diastolic The electrocardiogram con- 
firmed the diagnosis of rheumatic heart disease Electroencephalographic study 
showed "a pathologic record revealing a diffuse abnormality, with a probable 
V. right occipital focus The nature of the abnormality was not indicated” The 
possibility of encephalitis was considered 
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Neurologic examination by Dr Henry Dunning mealed nothing of note other 
than the changes already described in the face • 

The patient was desirous of having surgical correction of the deformity and 
felt that even a facial palsy was preferable to his condition Accordingly, he was 
later readmitted to the hospital, and on Sept 28, 1945 Dr Bronson Ray performed 
a partial division of the right facial nerve for the relief of the hemifacial spasm 
The operation itself and the observations made during it are so interesting that 
I am including the more pertinent portions of Dr Rav’s operative summary 



Fig 2 — Dr Bronson Ray’s drawings of the surgical procedure in case 1 
A shows the branches of the seventh nerve as they were exposed during the 
operation The thickness of the cross hatchings indicates the relative depths of 
the incisions into the branches B, method of partial division of the nerve and 
ligature of the proximal slip to prevent regeneration 

"This patient’s problem has been an interesting one He is a young man of 
fairly stable nature who for three years has had uncontrolled spasmodic twitch 
of the right side of the face The twitching involves all parts of the face supplied 
by the facial nerve, but most of all the orbicularis oculi, the twitching of the 
latter being of such degree that vision was impaired because of the frequent 
blinking It appeared almost that there was some permanent contraction of the ' 
muscles, particularly those forming the nasolabial fold On two occasions the 
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facial nerve was procamized at the stylomastoid foramen, producing complete facial 
palsy At such times it was seen that there was indeed some degree of contracture 
of the muscles mentioned, because the nasolabial fold persisted The patient was 
anxious to have some effort made to relieve the spasm, even though complete 
palsy was the only solution I was anxiohs, m his case, to try what I have not 
heretofore had the opportunity of doing, namely, partial division of the branches 
of the facial nerve German 7 has reported several cases in which he performed 
this operation, and, in my personal conversation with him, he expressed the 
opinion that the method had advantages In addition to the initial satisfactory 
results of this operation, today, it is interesting to note the results of electrical 
stimulation of the nerves ” 

As a prelude to the actual operation, the facial nerve was exposed, uncovering 
two fair-sized branches and four smaller ones It was felt that all the branches 
were exposed in the area of the parotid gland The lowest branch appeared to 



Fig 3 — Postoperative appearance of patient shown in figure 1 The palpebral 
fissures are of same size The nasolabial fold and the depression in the chin 
are still present , 


supply the upper lip and the upper angle of the mouth The middle branch sup- 
plied the muscles of the cheek and the maxillary area along the nasolabial fold 
The four smaller branches supplied the orbicularis (lower part), the angle of 
the eye, the orbicularis (upper part) and the muscles of the forehead Stimula- 
tion of these branches with a current of 2 volts, using the Hinsey-Geoghegan 
stimulator, produced such discomfort that it was necessary to lower the current 
to a minimum When the current was cut down to nearly zero on the ammeter 
and the nerve was touched with only one of the bipolar electrodes, the patient 
received a shocklike, stinging sensation in the localized region which each branch 
presumably supplied He could successively and repeatedly identify the location 
of the para experienced when various branches of the nerve were stimulated 
This would appear to radicate that the facial nerve has para fibers, but unless 

7 German, W J Surgical Treatment of Spasmodic Facial Tic Surgery 
11.912 (June) 1942 
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the trigeminal nene was paralyzed simultaneously no such conclusion could be 
drawn 

After the examination with the stimulator, each branch of the facial nerve 
was divided one-half the w ; ay through This was done by introducing a short 



Fig 4 (case 2) — A, patient’s usual appearance Note the narrowed right pal- 
pebral fissure B, attempted greater opening of the eyes, resulting m the opposite 
effect C and D, profile views taken at the same time as A and B E, one week 
after procaimzation of the seventh nerve and during the period when there was a 
remission of symptoms 
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bistoury blade into 'the nerve, with the blade running parallel with the fibers The 
blade was then carried along the fibers and turned outward with a clamp, while 
a silk ligature was placed around its base This was for the purpose of preventing 
regeneration (fig 2) 

When the patient was then undraped, it was noted that the major part of the 
spasmodic contractions had stopped There was some residual twitching in part 
of the superior portion of the orbicularis and along the upper margin of the lip, 
in an area extending into the nasolabial fold It was thought desirable to divide 
more fibers to abolish the remaining elements of spasm about the eye and the 
upper lip Hence, two of the four uppermost nerves were completely severed and 
ligated, and the incisions in the two lower branches were deepened to about two 
thirds of the way across 

Immediate postoperative examination revealed weakness of the muscles of the 
forehead and the upper part of the face, but the distortion was not serious The 
palpebral apertures were of equal size, and the eyes could be closed equally A 
small spasmodic twitching was still apparent in the chm and the lower lip While 
this had been present before, it was now more apparent, in contrast to the rest 
of the face 

Figure 3 shows the patient as he appeared about ten days after operation 

Case 2 — Mrs J D (fig 4), a white woman aged 65, was admitted to the 
department of otology of the New York Hospital with the complaint of pain in 
her right ear, associated with a discharge Her present illness dated back two 
years She also stated that she had had “noise like a tram” in that ear and mild 
pain in the region of the right internal canthus She had had a mastoidectomy 
on the right side in another hospital m August 1944, followed by Bell’s palsy 
on that side and accentuation of the pain about the eye There was no amelioration 
of the aural symptoms and discharge There had been a pronounced and progres- 
sive decrease m the Bell palsy, but she noted that her right eye “was becoming 
smaller” She complained of cramps about this eye, lasting several minutes, 
during which her eyelids had become partially or completely closed, thus inter- 
fering with vision There was no diplopia She also experienced pain in her 
right shoulder and arm 

The patient had had sciatica on the right side for twelve j'ears, with two 
unsuccessful attempts at surgical treatment 

Physical examination revealed obesity The patient had a marked language 
difficulty and tended to say “yes” m response to all questions There was a 
facial asymmetry with palsy of the right side of the face, drooping of the right 
corner of the mouth and pulling of the mouth to the left The right palpebral 
aperture was greatly narrowed, and attempts to open the eyelids wider only 
resulted in greater spasm m the orbicularis than was already present The fore- 
head was wrinkled bilaterally At times there was more pronounced narrowing 
of the right palpebral aperture, associated with coarse spasmodic twitchmgs 
These were transient, lasting from several seconds to several minutes The 
pupillary reactions were normal The conjunctival and corneal reflxes were 
present and questionably diminished bilaterally The tongue protruded in the 
midline and was without tremor There was a scar of an old mastoidectomy 
on the right Audiometer readings showed 61 3 per cent deafness in the right 
ear and 31 3 per cent in the left ear There was some vertigo on sudden 
movement Neurologic examination otherwise revealed an essentially normal 
condition except for some weakness of the right leg Vision was 5/100, with 
correction to 20/30 in each eye The fundi were essentially normal for a person 
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■of her age Roentgenograms of the mastoids showed a postoperative condition 
on the right and a normal mastoid on the left Roentgenograms of the skull 
showed “hyperostosis frontalis and a moderate amount of calcification of the 
internal carotid arteries ” The chest was normal except for elongation of the 
aorta There was generalized hypertrophic arthritis of the spine. Laboratory 
tests, including hemocytologic studies, urinalysis, serologic determinations and 
•examinations of the spinal fluid, gave normal results Procaimzation of the supra- 
orbital nerve did not relieve her pain, but a similar injection at the site of the 
supratrochlear nerve caused immediate cessation of the pam m the eye, lasting 
for about two hours Lid block caused the palpebral apertures to assume the 
same width On December 18 an attempt was made to procainize the right 
seventh nerve at the stylomastoid foramen This was repeatedly unsuccessful 
It was repeated at the condyle and was successful in producing a complete 
palsy, lasting about fifteen minutes She returned nine days later and stated 
that she had been free from the facial spasm for four days At the time of 
her return visit there was a difference of only 2 mm between the two fissures 
(right, 8 mm , left, 10 mm ), whereas usually there was a difference of 4 to 6 mm 
At present she has no evidence of palsy on the right, but the spasm is still present 
The aural discharge has cleared under treatment, although there is a perforation 
of the right drum membrane 

TREATMLNT 

Practically every form of artificially produced paralysis of the seventh 
nerve has been utilized in the treatment of this spasm The treatments 
fall essentially into three categories sedation, injection of alcohol 
or some local anesthetic into the nerve and surgical intervention Most 
of the surgical procedures have been in the direction of anastomosis of 
the distal portion of the seventh nerve with one of the other cranial 
nerves The procedure used on my first patient would seem to be a 
simpler and more rational procedure 

DIITERENTIAL DIAGNOSIS 

The diagnosis of hemifacial spasm is comparatively simple if it is 
recognized that the condition is one of spasm It must be differentiated 
from facial hemiatrophy The latter, like spasm, gives a “Janus-faced” 
appearance, but the pathologic process is one of atrophy of all the tissues 
of one side of the face, with a “falling in” of the facial structures At 
least one member of the house staff failed to recognize the presence of 
spasm in the woman who had had Bell’s palsy and made a diagnosis 
of paralysis of the seventh nerve of the upper motor neuron type 

Spasm may be due to neoplasm or disease along the course of the 
nerve or in the posterior fossa and can be excluded by the other signs 
of these lesions True tic tends to involve other nerve distributions 
and is variable and psychogenic The history of Bell’s palsy differ- 
entiates this condition from the idiopathic form 
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Williams 8 has described a series of cases of a condition resembling 
hemifacial spasm in which head turning was also present and m all of 
which the disorder was on the basis of psychic trauma and responded 
to psychotherapy In all these cases the history pointed to the psy- 
chogenic factor 

COMMENT 

It is unfortunate that many of the authors on this subject use the 
term “tic” when they mean “spasm ” The term “tic” should be reserved 
for grimaces of a psychogenic nature or for grimaces which have become 
a habit Some authors have indicated that the cases of spasm following 
Bell’s palsy fall into a different group It would seem that when there 
is a true, uncontrollable spasm of one-half the face the term “hemifacial 
spasm” is indicated, the fact being borne in mind that etiologically there 
are at least the two types of hemifacial spasm — the one idiopathic and 
the other following trauma 01 infection of the seventh nerve 

There has been some confusion in the use of the terms “spasm” and 
“contracture ” I feel that the term “contracture” implies tissue changes 
which tend to hold the structures in a distorted form, which may increase 
and which do not disappear under procamization 

Woltman and Ehm stated that the lesion does not apparently extend 
distal to the exit of the seventh nerve at the stylomastoid foramen, as 
section here and anastomosis result in reinnervation of the face with 
no recurrence of the twitching 

My first case is unusual in that the patient had an apparently sus- 
tained spasm The involvement of the extraocular muscles suggests 
encephalitis as the etiologic factor 

SUMMARY 

The condition of hemifacial spasm is described and attention called 
to the fact that at least two forms exist — one on an idiopathic basis and 
the other following regeneration of a traumatized seventh nerve An 
illustrative case of each is presented 

525 East Sixty-Eighth Street 

8 Williams, T A Mechanism of Some Convulsive Movements of the Orbic- 
ularis and of the Face, Arch Ophth 5 272 (Feb ) 1931 



COMPLETE UNILATERAL OPHTHALMOPLEGIA DUE TO PRIMARY 
CARCINOMA OF THE SPHENOIDAL SINUS 

Sphenoidal Fissure-Optic Canal Syndrome with Complete Ophthalmoplegia, 

Report of a Case 

I S TASSMAN, MD 
PHILADELPHIA 

A NEOPLASTIC, inflammatory oi traumatic process which involves 
the structures passing through the sphenoidal (superior orbital) 
fissure and the optic canal may result in pressure on these structures 
and cause an ophthalmoplegia The condition has been described in 
the literature as the “orbital apex-sphenoid fissure syndrome ” The 
important structures which pass through the sphenoidal fissure are the 
third, fourth and sixth cranial nerves , the three branches of the ophthal- 
mic division of the fifth nerve, the ophthalmic vein, the orbital branch 
of the middle meningeal artery (when it does not pass through the 
middle meningeal foramen) and the sympathetic fibers from the 
cavernous plexus, the sympathetic root of the ciliary ganglion, and 
(sometimes) the sensory root of the ciliary ganglion In a roentgeno- 
graphic study of 370 cases by Guidotti, 1 the sphenoidal fissure was found 
to show many anatomic variations, and he stated that it is not always 
possible to distinguish satisfactorily by roentgenogram between the 
normal and the abnormal case 

The optic nerve, the ophthalmic arteiy, branches of the sympathetic 
carotid plexus and the orbital prolongations of the meninges which 
form the sheath of the optic nerve pass through the optic canal The 
structures primarily involved m the complete syndrome are the second, 
third, fourth and sixth cranial nerves, the ophthalmic division of the 
fifth nerve, sympathetic fibers, the ophthalmic vein and the ophthalmic 
artery The syndrome is considered to be incomplete when the optic 
nerve or some of the other structures are spared An analysis of the 
cases previously reported would seem to indicate that only those in 
which the ophthalmoplegia is complete should be considered as true cases 
of the syndrome Moreover, the term "orbital apex-sphenoidal fissure 

Read before the College of Physicians of Philadelphia, Section on Ophthalmol- 
ogy, Feb 21, 1946 A discussion of this article appeared lh the August 1946 issue 
of the Archives, pages 246-247 

1 Guidotti, C L’aspetto radiografico della “fissura orbitahs superior, 
Radiol med 24 1074 (Dec ) 1937 
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syndrome” does not appear to be specific for or descriptive of the condi- 
tion It indicates in a general way the site of the lesion, but, like the name 
•of many other syndromes, it fails to provide any idea of the symptom com- 
plex. It would seem better to designate the syndrome as a complete 
ophthalmoplegia and to indicate that it is due to disease simultaneously 
involving the sphenoidal fissure and the optic canal, rather than the 
•orbital apex The name “sphenoidal fissure-optic canal (S-O) syndrome 
with complete ophthalmoplegia” would accomplish this 

About 10 cases of the syndrome have been reported in the American 
literature since 1900 In 1940 Holt and de Rotth 2 3 published an excel- 
lent review of the subject and reported 4 of their own cases under the 
title “orbital apex-sphenoid fissure syndrome ” They pointed out the 
importance of the condition to the ophthalmologist and stated that no 
case had previously been described in the American ophthalmic literature. 
The first typical case m the American literature was reported by 
Hunter 8 9 in 1900, the syndrome being due to a gumma at the apex of the 
orbit Landman 5 4 described a case in 1907 m which the optic nerve was 
spared Other cases were reported by Finlay, 8 Jackson 6 and Re and 
Muhlmann, 7 and several in the South American literature, by Ayala 
Haedo and de Ayala Haedo 8 and by Lopez Villoria 0 In the French, 
German and British literature not more than about 100 cases of this 
syndrome have been reported since 1861 

The syndrome was described as the “sphenoid fissure syndrome” m 
1896 by Rochon-Duvigneaud 10 However, Rollet, in 1865, called atten- 
tion to the occurrence of ocular paralyses with syphilitic periostitis of 

2 Holt, H , and de Rotth, A Orbital Apex and Sphenoid Fissure Syndrome, 
Arch Ophth 24 731 (Oct ) 1940 

3 Hunter, D W A Case of Gumma of the Apex of the Orbit, New York 
Eye & Ear Infirm Rep 7.17 (Dec 7) 1900 

4 Landman, O A Case of Monocular Ophthalmoplegia Interna and Externa 
with Paralysis of the Abducens and Trochlear, Arch Ophth 36:367, 1907 

5 Finlay, C E Two Cases of Syphilitic Lesions Situated at the Sphenoidal 
Fissure Sphenoidal Fissure Syndrdome, South M J 23 51 (Jan ) 1930 

6 Jackson, J De W Unilateral Ophthalmoplegia Totalis Probably Due 
to Encephalitis Lethargica, Pennsylvania M J 33 161 (Dec ) 1929 

7 Re, B V , and Muhlmann, V Smdrome de la hendidura esfenoidal 
curodo, Semana med 2 240 (July 27) 1933 

8 Ayala Haedo, A, and de Ayala Haedo, L R Un caso de smdrome 
del apice arbitario y smdrome paratrigemmal del simpatico ocular, An oftal y oto- 
rino-laring d Paraguay 3 186 (Aug ) 1941 

9 Lopez Villoria, L Smdrome de la heudidura esfenoidal y parahsis facial 
por un sarcoma de la parotida, Arch venezol Soc de oto-rino-laring , oftal , neurol 
2 68 (June) 1941 

10 Rochon-Duvigneaud, A Quelqueo cas de paralysie de tour les nerfs 
•orbitaires (ophthalmoplegia, totale ,avec amaurose et anesthesie, dans le domaine 
•de l’optalmique d’origine syphihtique), Arch d’opht 16 746 (Dec) 1896 
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the sphenoidal fissuie, but he did not considei this a clinical or patho- 
logic entity In 1927 Dejeans 11 reported 5 cases, with a complete 
review of the literature According to Dejeans, the first case in which 
the syndrome was due to a tumor of the sphenoid bone was reported 
by Dinkier in 1891 

In 1935 Roger and Alliez 12 also reviewed the literature and collected 
50 cases, excluding those in which the syndrome was attributed to 
traumatism and infection of the sinuses It was due to neoplasm in 
20 cases and to syphilis in 16 cases Of 15 cases of their own, the 
syndrome was said to be caused by neoplasm in 7 Cancer of the 
sphenoid bone was present in 2 cases , metastatic tumor, in 4 cases with 
the primary growth in the breast, kidney, lung and intestine, and a dis- 
seminated epithelioma of unknown origin, in 1 case Cases of tumor 
occurring in the neighborhood of the sphenoidal fissure and in the 
sphenoid bone without any signs of the syndrome have also been 
described by Herzau 13 and by David and Hartmann 14 

Carcinoma of the sphenoidal sinus is uncommon Salinger, 10 in his 
excellent review of the paranasal sinuses, cited Bachi, 10 who stated that 
the literature recorded 40 cases of malignant tumor of the sphenoidal 
sinus, in only 10 of which the tumor was carcinoma This small number 
was explained by the fact that such a tumor is seldom diagnosed early 
enough to establish definitely the point of origin Other cases have 
been reported since 1938 by Hardie and Ahronheim 17 and by Tolan 18 
The latter stated that carcinoma of the sphenoidal sinus has five routes 
of extension In order of frequency, these are orbital, nasal, cranial, 
petrous and occipital The case which they presented was an example 
of the last and was believed to be the only one of this kind on record. 

The symptoms usually complained of in the sphenoidal fissure-optic 
canal syndrome are hyperesthesia or anesthesia of the upper lid, half 

11 Dejeans, C Les syndrome paralytiqucs du sommet de l’orbite, Arch 
d’opht 44 657 (Nov ) 1927 

12 Roger, H , and Alhez, J Etiologie des syndromes de la fente sphenoidale 
et de l’apex orbitaire Efficacite du traitement antisyphilitique, Rev d’oto-neuro- 
opht 13 245 (April) 1935 

13 Herzau, W Zur Klimk der em- und doppelseitigen Ophthalmoplegien 
peripheren Ursprungs, Arch f Ophth 125 207, 1930 

14 David, M , and Hartmann, E Les symptomes oculaires dans les menin- 
giomes de la petite aile du sphenoide, Ann d’ocul 172 177 (March) 1935 

15 Salinger, S The Paranasal Sinuses, Arch Otolaryng 30 442 (Sept ) , 
633 (Oct) 1939 

16 Bachi, S Carcinoma primitive del seno sfenoidale, Valsalva 14 390 
(Aug) 1938 

17 Hardie, G C , and Ahronheim, J H Primary Carcinoma Left Sphenoid 
Cavity, Arch Otolaryng 38 497 (Nov ) 1943 

18 Tolan, T L Report on Two Cases <jf Carcinoma of Sphenoid and Eth- 
moids, Ann Otol , Rhm fL Laryng 48 1067 (Dec ) 1939 
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the forehead and the cornea, vasomotor disturbances, and impairment 
of vision, which m many cases results in blindness Pain is fairly 
constant It is localized behind the eyeball and radiates to the top of 
the head, to the forehead and to the temples The pain usually subsides 
when the ophthalmoplegia is at its height 

Other signs ai e diplopia , ophthalmoplegia of varying degree, includ- 
ing ptosis , loss of accommodation, and an enlarged, fixed pupil There 
may be only slight changes in the fundus, but involvement of the optic 
nerve occurs, with atrophy of the nerve, late m the condition Exoph- 
thalmos is not a typical finding and is only slight when present The 
syndrome may be bilateral but usually affects only one eye at a time 
Months or years may elapse before the other eye becomes involved 
An interesting case of the complete syndrome is reported which was 
due to a malignant process extending laterally from the sphenoidal sinus 
to involve the structures which leave the adjacent cavernous sinus to 
enter the sphenoidal tissue and the optic canal 

REPORT OF CASE 

Mrs Y S , a Jewish woman aged 58, was referred by Dr Edward Rubin 
and was admitted to the medical ward service of Dr A I Rubenstone of the 
Mount Sinai Hospital, Philadelphia, on Nov 26, 1945 The chief complaint was 
headache, which had become very severe in the last two months, and severe, 
persistent epistaxis of about one week’s duration 

Past History — The past medical history revealed moderate hypertension of ten 
years’ duration, with angina pectoris on moderate effort for the past three years 
The patient had had moderate menopausal symptoms since 1940, when her menses 
ceased She had 3 children, who were living and well She did not recall any 
serious illnesses except for typhoid m 1905 and influenza in 1918 

She had had mild, infrequent headaches since early adult life In 1941 these 
headaches, although still infrequent, became more severe and were described as 
shooting pains in her head associated with dizziness It was thought that these 
headaches were due to cerebral arteriosclerosis associated with moderate meno- 
pausal symptoms In July 1945 the headaches became more frequent and once 
again were “shooting” in character but lasted only a few seconds In September 
1945 the sharp, shooting headaches recurred daily In November 1945 they were 
almost constant, with no relief from analgesics The patient was now confined 
to bed She complained of a burning sensation on the scalp associated with the head 
pams The pam radiated over the right temple, and the right side of the forehead 
and over both eyebrows, being more severe over the right one, and was also 
localized m her right ear Her nose also became stuffy, especially on the right 
side, due to a boggy, pale, allergic-appearing nasal mucosa At this time a rhino- 
logic examination revealed no other abnormalities On November 16, ten days 
before admission, she had a severe nosebleed from the right side This persisted 
intermittently until she was admitted to the hospital Two days prior to admission 
the blood pressure was 200 systolic and 100 diastolic, and general physical exami- 
nation revealed otherwise an essentially normal state The eyes at this time 
showed no visible abnormalities except for slightly distended retinal veins on 
ophthalmoscopic examination The head pams now became kmfehke and excruciat- 
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ing, they still radiated to the forehead, the right temple and both eyebrows, being 
most severe over the right eyebrow and the right eye 

Physical Examination — On admission, on November 26, her height was 5 feet 
and her weight 125 pounds (56 7 Kg) Her normal weight was 130 pounds 
(59 Kg ) The blood pressure was 160 systolic and 90 diastolic , the pulse rate was 
90 and the rhythm regular , the temperature was 98 6 F , and the respiratory rate, 
21 per minute Soon after admission she again bled intermittently from the right 
nostril No definite bleeding points could be seen in the nose The physical exami- 
nation otherwise showed nothing abnormal except for a few suspicious-looking 
teeth The electrocardiogram was within normal limits The eyegrounds were 
normal except for arterial contraction and a slight arteriovenous crossing phe- 
nomenon No other ocular abnormalities were noted On the morning of 
November 28 the epistaxis became profuse and remained so for about eighteen 
hours, when her nose was firmly packed She had lost a great deal of blood, 
however, and the hemoglobin concentration dropped from 96 to 68 per cent 



Fig 1 — A, patient looking straight ahead, showing complete ptosis of the right 
upper eyelid, B, patient looking to the right, showing fixed position of the right 
eye, C, patient looking to the left, showing fixed position of the right eye. 

Ophthalmic Examinations — Right Eye On November 30, four days after 
admission, she suddenly lost the vision in the right e\e On the following day 
a partial ptosis of the right upper ejelid was noted The right pupil was dilated 
to about 6 mm m diameter and failed to react to light At this time ophthalmo- 
scopic examination revealed no cause for the loss of vision Other than distention 
of the central veins and narrow, tortuous arteries, the fundus was essentially 
normal Three days later the ptosis of the right upper eyelid was complete and 
the pupil was widely dilated and fixed There was now no rotation of the right 
eye upward, inward or outward, and there was impaired downward rotation 

Within the next two days (December 5) the right eye became completely 
immobile and fixed in the midposition, with a dilated fixed pupil Corneal sensitivity 
was absent The ophthalmoplegia was now complete — six days after her vision 
failed There was no exophthalmos 

Left Eye The rotations of the left eye were full in all directions, and the 
findings on external examination were normal On ophthalmoscopic examination, 
the media was clear, the optic disk round and the margins well outlined, with normal 
color The retinal vessels showed the changes of hypertension and arteriosclerosis, 
but no other pathologic condition was seen 
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Roentgeno graphic Examination — A roentgenogram of the skull was reported 
to show an essentially normal condition At this time roentgenographic exami- 
nation of the sinuses showed that the frontal sinuses were not developed, the 
right ethmoid cells were partially clouded, the right antrum was uniformly clouded, 
and the sphenoidal sinus was clear in a lateral view The left ethmoid cells and 
the left antrum were clear Special roentgenograms of the sphenoidal sinus were 
not taken at this time A roentgenogram of the orbits revealed nothing abnormal 

On December 10, the hearing became impaired, and pus was found in the 
right middle meatus, with bilateral acute otitis media The latter was thought 
to be the cause of the deafness Treatment with sulfadiazine, 1 Gm every four 
hours, and penicillin, 50,000 units every three hours, was started In two days 
the temperature fell to normal and the otitis media improved, but the deafness 
continued The next day, December 9, the temperature for the first time rose to 
101 F (rectal) The nasal packing was removed, with no bleeding occurring 
A direct nasal pharyngoscopic examination on December 19 visualized the entire 
nasopharynx No neoplasm was seen Some mucoid secretion was present in each 
eustachian orifice On December 22 a rise in temperature, due to bilateral basal 
pneumonitis, occurred The patient had received about 50 Gm of sulfadiazine 
and about 5,000,000 units of penicillin 

On December 24 the patient became worse In addition to complete ophthal- 
moplegia on the right side, she now presented considerable edema and puffiness 
of the upper and lower right eyelids, extending down over the right side of the 
face There was a moderate amount of chemosis of the bulbar conjunctiva but 
no exophthalmos The right fundus now showed changes for the first time There 
was edema about the nerve head, extending slightly beyond the margin of the disk, 
and several small, superficial hemorrhages were seen lying close to the inferior 
temporal artery There were also several small, superficial hemorrhages m the 
upper temporal region The retinal veins were distended, but no other pathologic 
change was seen The left eye was essentially normal 

In consultation with the rhmologist, Dr Benjamin Shuster, and the neuro- 
surgeon, Dr Henry Shenkm, an exploration of the right orbit was decided on, 
after insertion of an exploratory needle had proved unsuccessful 

On December 27, with local anesthesia, the right orbit was explored from the 
medial aspect An incision was made along the right side of the nose at its 
root and extended under the right eyebrow for a distance of about 2 5 cm The 
incision was made down to the periosteum The medial, the inferior, the superior 
and part of the lateral wall of the orbit were explored, without encountering 
any abnormality The periorbita was incised on the medial aspect, and no masses 
could be palpated The wound was dressed with sulfanilamide power, iodoform 
gauze packing and two sutures 

A review of the roentgenograms was made at this time, with a special view 
to better visualization of the sphenoidal sinuses This revealed loss of outline 
of the posterior wall of both sphenoidal sinuses with generalized haziness This 
was interpreted to indicate a destructive lesion involving the sphenoidal sinuses 

Operation — The patient was then returned to the operating room, and, with 
the use of local anesthesia, an extensive sphenoidectomy, ethmoidectomy and 
antrotomy through the nasal approach was performed on the right side by Dr 
Benjamin Shuster The posterior wall and part of the anterior wall of the 
sphenoidal sinus were absent, probably because of erosion bv malignant tissue 
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What appeared to be normal middle turbinate was removed and found to show 
suspicious evidence of a malignant growth There was considerable bleeding 
during the entire operation Most of the ethmoid cells were removed None were 
bony, but they contained degenerated soft tissue The interior of the sphenoidal 
sinus could be visualized It contained similar soft, pinkish gray, slightly friable 
tissue Much of this tissue was removed The right antrum was also entered 
Some pus u r as observed here, with a considerable amount of similar neoplastic- 
appearing tissue, much of which was removed through the middle meatus The 
wound was packed with iodoform gauze 

Pathologic Report — All the material removed consisted of a small amount of 
pinkish gray, slightly friable tissue from the sphenoidal sinus and a large amount 
of pinkish grav, soft tissue, with a few pieces containing small cores of bone 



Fig 2 — Microscopic section of the carcmomatous tissue removed from the 
sphenoidal sinus 


tissue, from the ethmoid cells, the antrum and the nasal mucosa Histologic 
examination by the pathologist, Dr David R Meranze, should that the tissue 
from the sphenoidal sinus and that removed from the ethmoid cells, the antrum 
and the nasal mucosa were similar It was all reported as definitely malignant, 
resembling carcinoma Clumps of malignant cells were seen within lymphatic 
and vascular channels Necrosis, hemorrhage and suppuration were present The 
pathologic diagnosis was “necrotizing, hemorrhagic, suppurative carcinoma invad- 
ing the lymphatics and vascular channels, probablv primary in one of the nasal 
sinuses ” 

Postoperative Course — The nosebleed was excessive after the operation but 
gradually subsided The head pains also gradually subsided, with a slight residual 
pain over the right eye and the right temple The deafness, although slightly 
improved, was still present The otitis media cleared up 
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Intensive toentgen therapy was started after operation This was followed by 
improvement in the general physical condition and morale of the patient The 
right upper eyelid continued to be moderately swollen, and ptosis was complete 
There were pronounced chemosis and congestion of the bulbar conjunctiva, and 
the eye was still fixed m midposition The pupil was dilated and fixed 

Ophthalmoscopic examination of the right eye on January 14, sixteen days 
after operation, revealed the presence of considerable edema on and about the 
right optic disk, with several fair-sized hemorrhages overlying the disk There 
was also an increased number of smaller hemorrhages outside the disk The left 
eye was normal 

Treatment — Treatment consisted of transfusion of 500 cc 'of whole blood m each 
-of four transfusions and administration of 8,880,000 units of penicillin in twenty- 
six days, between Dec 10, 1945 and Jan 5, 1946, 60 Gm of sulfadiazine in fifteen 
days, between December 10 and December 25, and large doses of vitamins and 
iron by mouth From a medical viewpoint it is interesting to note that bilateral 
basal pneumonitis developed while the patient was receiving sulfadiazine and 
penicillin, 50 Gm and 5,000,000 units, respectively The pneumonitis was most 
likely of virus origin At the time of this report, the patient is still receiving 
roentgen therapy, with little change in the ocular or general condition It is 
•expected that a further report of this case may be made some time in the near 
future 

Laboiatory Studies — Urinalyses showed essentially a normal state except for 
a trace of albumin The hemoglobin fell from 96 to 68 per cent and gradually 
rose to 76 per cent after four transfusions of whole blood of 500 cc each The 
red cell count was 3,490,000 The white cell count ranged from 7,400, on admis- 
sion, to 13,140, on January 11 The differential count showed a slight increase 
in the polymorphonuclear leukocytes On admission there were 64 per cent seg- 
mented polymorphonuclear cells, 2 per cent nonsegmented forms and 34 per cent 
lymphocytes, and on January 11, 73 per cent segmented forms, 9 per cent nonseg- 
mented forms, 15 per cent lymphocytes and 3 per cent monocytes The platelet 
count was 290,000 on December 6, with a coagulation time of five and a half 
minutes and a bleeding time of two minutes The total serum protein and the 
albumm-globulin ratio were normal Renal function was normal The prothrom- 
bin time was 65 per cent on December 6 The sedimentation rate was normal 

A spinal puncture, performed December 4, with the patient m sitting position, 
revealed an increased pressure of 294 mm of water, with clear fluid and essentially 
normal cellular and chemical findings The serologic reactions were negative, 
■the colloidal gold was normal, and smears and culture revealed no pathogens 
The serologic reactions of the blood (Kolmer and Kline) were negative The 
blood sugar was moderately elevated, reaching 180 mg per hundred cubic centi- 
meters It was later maintained at a level of about 145 mg per hundred cubic 
centimeters 

SUMMARY AND CONCLUSIONS 

A case of carcinoma primary in the sphenoidal sinus occurred m a 
woman aged 58 who presented all the ocular signs and symptoms of 
involvement of the structures passing through the sphenoidal fissure 
and the optic canal without destruction of the inner walls of the orbit 
The right ethmoid cells and right maxillary sinus were also involved 
bv the malignant process 
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Epistaxis was unusually severe and prominent, although this symp- 
tom has rarely been mentioned in any of the other cases reported 
Together with the headache, it was an initial symptom 

Severe, sharp, knifehke pains ladiated over the forehead, the right 
temple and both eyebrows, being more seveie over the right side There 
was also a burning sensation of the scalp 

The ophthalmoplegia came on rathei quickly It was complete 
within six days after appearance of the first ocular signs In most 
of the cases in which the syndrome is due to a malignant growth, the 
symptoms have a much slower onset and are more gradual m their 
progress 

In this case the carcinoma must be seriously considered as primary 
in the sphenoidal sinus As previously stated, primary malignant growths 
in the sphenoidal sinus are rare, only about 42 cases having been reported 
It is difficult to state definitely that a malignant growth arises primarily 
in the sphenoidal sinus, because in most cases operation is done too late 
This was also true m the present case, but the following factors make 
me feel that the sphenoidal sinus must be considered as the primary 
source the clinical history of severe headache and pain over the fore- 
head and eyes, the fact that a careful examination of the nose, throat 
and ears just before hospitalization revealed essentially nothing abnor- 
mal, the absence of frontal sinuses, the bilateral involvement of the 
sphenoidal sinuses roentgenologically, while the ethmoid cells and 
antrum were involved only on the right side, all would indicate with 
considerable certainty that the carcinoma arose in the sphenoidal sinus 
It eroded the walls of the smus and most likely invaded the region of the 
right cavernous smus with involvement of all the structures 

If the malignant growth originated in the maxillary smus, it would 
have invaded the orbit as well as the ethmoid cells If it had originated 
in the ethmoid cells, it would probably have invaded the nose and also 
the orbit by the time it became extensive enough to involve both 
sphenoid sinuses and the right antrum It is therefore reasonable to 
assume that the sphenoidal smus was the original site of involvement 
The infrequency of reported cases of this syndrome m the American 
literature, and particularly in the ophthalmic literature, makes tlus case 
worthy of presentation 

Most of the cases recorded m the past weie incomplete m their 
manifestations and were described under various names, most common 
of which was the “orbital apex-sphenoid fissure syndrome ” 

In my opinion, only cases in which the ophthalmoplegia is complete 
should be included m this group Furthermore, the name of the syn- 
drome should be more specific for and descriptive of the symptom com- 
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plex Since it results from a morbid process involving the part of the 
sphenoid bone which includes the sphenoidal fissure and optic canal 
with the structures they contain, the syndrome could be more accurately 
designated as the sphenoidal fissure-optic canal syndrome with com- 
plete ophthalmoplegia The condition should be suspected early, how- 
ever, in cases of paralysis of any of the nerves involved and accompanied 
with the symptoms described Blindness might be avoided in some cases 
in which the condition is recognized before the optic nerve becomes 
involved by the process 

Note — Since this case was reported, I have had the opportunity to 
study 2 additional cases in which the cause was the same These will 
probably be included m a future report 



TREATMENT OF LATE POSTOPERATIVE INTRAOCULAR 
INFECTIONS WITH INTRAOCULAR INJEC- 
TION OF PENICILLIN 

CAPTAIN JULIUS SCHNEIDER 

AND 

CAPTAIN SAMUEL S FRANKEL 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

A SIGNIFICANT literature has been created on the experimental 
treatment of intraocular infections with penicillin The various 
routes of administration and the concentration obtained in the various 
tissues of the eye have been studied m several laboratories, notably by 
von Sallmann and by Leopold and their co-workers However, there 
have been but few reports on the effect of intraocular injection of penicillin 
in man 

The following 2 cases are presented because extracapsular cataract 
extraction was followed by late intraocular infection and was treated 
with intraocular injections of penicillin 

REPORT OF CASES 

Case 1 — D W N , aged 63, was readmitted to the Veterans Administration 
Hospital on Aug 28, 1945 for extraction of cataract in the right eye He had 
had an mtracapsular cataract extraction from the left eye in May 1945, with 
an uneventful postoperative course He was found to have no foci of infection 
He received zephiran chloride (1 3,000), 1 drop three times a day, in the right eye 
for twenty-four hours prior to operation The attempt to perform an mtracapsular 
cataract extraction was unsuccessful, and the capsule of the lens was tom A 
broad iridectomy was done, and extracapsular cataract extraction was completed 
The anterior chamber was irrigated with sterile isotonic solution of sodium 
chloride, and the wound was closed by tying the Stallard suture The following 
day the anterior chamber was formed The patient received typhoid-paratyphoid 
A and B vaccine, 10,000,000 organisms, intravenously as a prophylactic measure 
because there had been considerable manipulation in the anterior chamber during 
the operation On the seventh postoperative day the anterior chamber appeared 
cloudy and within thirty-six hours was filled with a dense creamy fibrinous exudate 
He received 50,000 units of penicillin intramuscularly every three hours and 
typhoid-paratyphoid A and B vaccine, 20,000,000 units twice a week intravenously 
Two days later the corneoscleral wound was gaping A penicillin eye bath (2,500 
units per cubic centimeter) with 2 drops of zephiran chloride (1 3,000 dilution) as a 
wetting agent was used m an eye cup for ten minutes every hour He also 

From the Veterans Administration Hospital, New York 
Published with the permission of the Acting Chief Medical Director, Depart- 
ment of Medicine and Surgery, Veterans Administration, who assumes no responsi- 
bility for the views expressed and the conclusions drawn by the authors 
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received penicillin ointment (2,500 units per cubic centimeter) locally at bedtime 
Intracorneal paracentesis was done the next day, and cultures of the fluid of the 
anterior chamber yielded Staphylococcus aureus Through the paracentesis wound 
500 units of penicillin in 02 cc of distilled water was injected into the anterior 
chamber This was repeated once daily, m addition to the penicillin eye baths 
and intramuscular injections He received sulfadiazine orally for seven days, 
penicillin was given intramuscularly and was injected into the anterior chamber 
for fourteen days The exudate absorbed slowly A conjunctival flap was made 
eighteen days after the onset of infection Superficial and deep corneal vascu- 
larization appeared but responded well to roentgen therapy and riboflavin, 30 mg 
daily. Three months after operation he had a dense corneal opacity with organized 
exudate in the anterior chamber, but minimal vascularization Vision was limited 
to light perception and faulty projection The tension was normal 

Case 2 — W A R, aged 46, was admitted to the Veterans Administration Hos- 
pital on Sept 28, 1945 for extraction of traumatic cataract On Oct 8, 1945, he had 
had an extracapsular cataract extraction He received typhoid-paratyphoid A and 
B vaccine intravenously every two days from the second to the ninth day to hasten 
absorption of the lens cortex On the eleventh postoperative day he had a painful, 
reddened eye with a cloudy anterior chamber, a muddy iris and a small hypopyon. 
He was given penicillin, 100,000 units intramuscularly every three hours, sulfa- 
diazine, 15 grains (0 975 Gm ) orally every four hours, and atropine and hot 
compresses locally Paracentesis was done, and the fluid of the anterior chamber 
showed Staph aureus on culture The hypopyon did not reappear, but two days 
later edema of the upper lid became apparent There was no improvement, and on 
the twenty-fourth postoperative day (thirteen days after the appearance of endoph- 
thalmitis) an intravitreal injection of 500 units of penicillin dissolved m 02 cc 
of distilled water was given through an opening in the sclera 12 mm from the 
limbus Postoperatively, treatment with penicillin, typhoid-paratyphoid A and B 
vaccine and sulfadiazine was continued The next day scleral injection and cloudi- 
ness of the anterior chamber diminished Thirteen days after the intravitreal injec- 
tion of penicillin all therapy except for mydnatics was discontinued. Six weeks 
later he was found to have light perception with faulty projection There was a 
faint aqueous flare The iris was displaced slightly upward and temporally, with 
the pupil measuring 1 mm in diameter and the ins adherent to the anterior limiting 
membrane of the vitreous The eye was soft but not phthisical 

COMMENT 

High concentrations of penicillin can be produced m the antenor 
chamber by several means Von Sallmann and Meyer 1 produced high 
levels in the normal rabbit eye by the corneal bath and iontophoresis 
Struble and Bellows 2 reported that the corneal bath gave higher 
concentrations of penicillin in the aqueous than subconjunctival injection. 
The studies of Leopold and LaMotte 3 indicated that repeated local 

1 von Sallmann, L , and Mever, K Penetration of Penicillin into the Eye 
Arch Ophth 31-1 (Jan) 1944 

2 Struble, G C , and Bellows, J G Studies on the Distribution of Penicillin 
m the Eye, JAMA 125 685 (July 8) 1944 

3 Leopold, I H , and LaMotte, W O , Jr Penetration of Penicillin in Rabbit 
Eyes with Normal, Inflamed and Abraded Corneas, Arch Ophth 33 1 (Jan ) 1945 
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application of penicillin has no deleterious effect on regeneration of 
corneal epithelium Dunnmgton and von Sallmann 4 reported that 
repeated injections produced lenticular opacities and synechias, they 
recommended administration by iontophoresis and by subconjunctival 
injection However, lepoits from Alpert 5 and the ninth Evacuation 
Hospital 6 do not corroborate their findings in man 

In cases of severe infection of the vitreous there is no question that 
the only means of obtaining adequate concentration of penicillin is by 
direct mtravitreal injection Leopold 7 reported that penicillin given 
systemically does not produce an adequate concentration in the vitreous 
for therapeutic purposes Von Sallmann, Meyer and Di Grandi 8 9 advised 
the use of a fine needle and the injection of penicillin into the central 
portion of the vitreous to minimize the possibility of producing traumatic 
cataract or retinal detachment Von Sallmann 0 stated that a twelve 
hour interval between infection and administration of penicillin is the 
limit for satisfactory treatment of experimental exogenous infections 
of the vitreous This time limit can be extended to similar conditions 
of the human eye, but encouraging results can be obtained even after 
signs of severe endophthalmitis have become apparent clinically 

Of the 2 patients whose cases are reported here, the first had a 
severe fulminating infection of the anterior chamber He received 
500 units of penicillin intraocularly daily for two weeks One cannot 
state how much of the residual scarring was due to the infection and 
how much was caused by the penicillin However, there is no question 
that the infectious process was responsible for most of the damage 
The second patient was given 800,000 units of penicillin and 90 grains 
(5 85 Gm ) of sulfadiazine systemically daily for thirteen days, with 
no improvement As a last resort, penicillin was injected into the 
vitreous, with a dramatic response 

As a rule, eyes with postoperative infections as severe as that 
in the 2 cases reported here continue to become worse and finally require 
evisceration In fact, evisceration was considered in both cases prior 

4 Dunnmgton, J H , and von Sallmann, L Penicillin Therapy in Ophthal- 
mology, Arch Ophth 32 353 (Nov ) 1944 

5 Alpert, D R Intraocular Injection of Penicillin in a Case of Ring Abscess 
of the Cornea, Am J Ophth 28 64 (Jan ) 1945 

6 Notes on Penicillin m Ocular Infections, M Bull Mediterranean Theat 
Op 2 167 (Dec ) 1944 

7 Leopold, I H Intravitreal Penetration of Penicillin and Penicillin 
Therapy of Infections of the Vitreous, Arch Ophth 33 211 (March) 1945 

8 von Sallmann, L , Meyer, K , and Di Grandi, J Experimental Study on 
Penicillin Treatment of Ectogenous Infection of Vitreous, Arch Ophth 32 179 
(Sept) 1944 

9 von Sallmann, L Penicillin Therapy of Infections of the Vitreous, Arch 
Ophth 33 455 (June) 1945 
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to injection of penicillin into the globe Perhaps, if we had used intra- 
ocular injections earlier in the course, our results would have been 
better The concentration of penicillin used mtraocularly was the 
one found safe m animal studies It is p ~>ssible that stronger concentra- 
tions of penicillin may be tolerated just as well by man and give better 
results As it is, we can only say that both eyes tolerated the injections 
of penicillin and went on to rather rapid quiescence soon after the 
injections were given 

CONCLUSIONS 

I 

1 The intraocular injection of penicillin for late postoperative infec- 
tions is well tolerated by man 

2 The eye which becomes infected postoperatively may be saved 
from evisceration by early injection of penicillin directly into the 
involved area 

130 West Kingsbridge Road, New York (Bronx 63) 



PSEUDO-GRAEFE PHENOMENON 


J FERREIRA FILHO, MD 

Staff Assistant at the Eye Clinic of Sao Francisco de Assis Hospital 
(Dr Joaquim Vidal, Director) 

Translated from the Portuguese by Eugene Rcssencourt 
RIO DE JANEIRO, BRAZIL 

I DO NOT know whether it was merely a matter of luck that I 
was unable to discover, among the pages of such Brazilian magazines 
of ophthalmology as I could lay my hands on, any observation on the 
pseudo-Graefe phenomenon (Bielschowsky) or to learn whether such 
an anomaly, also called “Fuchs’s sign,” and even the "pseudo-Graefe 
syndrome,” really constitutes a rarity among associated movements of 
the eyelids This is the curious phenomenon which I shall discuss in 
thjs paper and with which I was acquainted only through a few cases 
reported m foreign technical books and journals 

CASE UNDER MY SUPERVISION 

On Jan 23, 1944 Miss I G R , a Brazilian white woman, aged 20, suffered 
an accident (a fall from a horse) and shortly thereafter went into coma, which 
lasted three days Flaccid hemiplegia of the left side of the body developed, 
and she remained m a state of unconsciousness for twenty-five days At this 
time several roentgenograms were made but they showed no sign of a fracture 
Examination of the spinal fluid revealed red blood cells After the twenty-fifth 
day a gradual improvement of the patient’s condition was noted 

On Aug 16, 1944, when she was examined by my distinguished colleague, 
the neurologist Dr Cortes de Barros, the patient showed only the ocular symp- 
toms hereafter described, together with slight adiadokokinetic disturbances, notice- 
able only in rapid movements of the hand The next day I examined the patient 
and found that the ocular abnormality was total paralysis of the left oculomotor 
nerve, with partial functional recovery of the internal rectus muscle and barely 
appreciable functional recovery of the levator muscle (figure A) I determined. 

This paper was read, with the patient present, at a meeting of the Brazilian 
Ophthalmological Society m Rio de Janeiro on May 18, 1945, it was then com- 
mented on by Dr Paulo Filho, who called attention to the possibility that the 
patient’s ptosis might be only a defense attitude against double vision After 
thanking Dr Paulo Filho for his comment, I replied that such a hypothesis was 
not acceptable, for the following reasons (1) The patient did not complain of 
double vision when both eyes were open, even with a red glass held before 
one eje, (2) it was customarj for her to keep both eyes open, for, being a student, 
she spent hours m reading, with the right eye directed downward and the left 
eyelid in a retracted position, and this without the slightest inconvenience 
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further, that with correction of the slight hypermetropia visual acuity of 20/20 
was obtained in each eye Everything else was normal, including the fundus 
oculi and the visual field for white and other colors I attributed the paralysis 
to a lesion in the trunk of the left oculomotor nerve, and I advised the patient 
to continue with the treatment recommended by Dr Cortes de Barros Some 
days later she reported to me that she was feeling better, for she had already 
succeeded in moving the fallen eyelid Examining her again, I observed that 
indeed the upper lid of the left eye rose, but only when the patient directed her 
gaze downward or to the right (figure, B and C) Not many days had passed 
before the patient came to me to demonstrate that also when she directed her 
gaze upward the lid of the left eye retracted (figure, D) In the effort of 
directing the gaze upward, as well as of directing it downward, especially in 



A shows the patient’s present habitual ocular condition, B shows the patient 
looking downward and the resulting retraction of the upper left eyelid, C, the 
patient looking to the right (and slightly downward) and the resulting retraction 
of the upper left eyelid , D, the patient looking upward and the resulting retraction 
of the upper left eyelid, E, the patient with the right eye closed and directed 
downward and to the right beneath the closed lid, with retraction of the upper 
left eyelid, and, F, the patient looking to the left, with no retraction of the upper 
left eyelid 

the case of the latter, the left eye moved slightly inward concomitantly with 
the retraction of its upper lid A week later she noticed that with the right eye 
closed she could raise the fallen lid (figure, E) In looking to the left, the left 
eye remained shut (figure, F) These symptoms correspond exactly with those • 
reported under the name of "Fuchs’s sign” (or even under the designation 
pseudo-Graefe syndrome’ or “pseudo-Graefe phenomenon,” through the simi- 
larity to retraction of the upper lid during doiinuard gaze m cases of exoph- 
thalmic goiter) K 


310 


ARCHIVES OF OPHTHALMOLOGY 


ABSTRACT OF CASES FROM PUBLISHED MATERIAL 

Bielschowsky, 1 of Breslau, Germany, has published 5 cases of the 
“pseudo-Graefe phenomenon ” I shall summarize them as follows 

Case 1 — A man of 30 suffered paralysis of the right oculomotor nerve 
through a fracture of the base of the skull Three months later examination 
revealed, as a residual of the paralysis, only moderate dilatation of the right 
pupil, a very slow reaction to light, an almost normal reaction of the pupil in 
convergence and pupillary slight paresis of the superior rectus muscle The 
eyes were parallel m the primary position, and the upper lids were raised equally 
In looking downward and to the right, both eyelids followed the eyes normally, 
whereas in looking downward and to the left the upper lid of the right eye 
retracted and the pupil of this eye narrowed in such a way that the dissimilarity 
of the pupils disappeared 

Case 2 — A woman of 39, six months after sustaining a fracture of the base 
of the skull which produced total paralysis of the third and seventh nerves, 
presented the following conditions absence of ptosis in the primary position of 
the eyes, normal synergy of the eyes and upper lids when looking down and to 
the right and considerable retraction of the right upper lid when looking down 
and to the left At the same time, the dilated pupil of the right eye contracted, 
it did not respond to light, and its reaction in convergence was imperfect 

Case 3 — A woman of 28 had total paralysis of the right oculomotor nerve, 
the origin of which had not been determined Five months later there was also 
retraction of the right upper eyelid in looking downward and to the left, and 
the pupil was contracted, as in the 2 previous cases 

Case 4 — A student had total paralysis of the left oculomotor nerve as the 
result of a fracture of the base of the skull The patient was under the author’s 
(Bielschowsky’s) observation for over three years Only fifteen months after 
the fracture had occurred was the first change observed Then it was seen that 
a few folds appeared in the upper lid, which had been completely relaxed until 
then, and that the patient when looking directly to the front was able, with the 
greatest effort, to open the lid 3 mm When he looked to the left, the eyelid 
was completely relaxed, and he could not raise it at all , but when he made a 
great effort to look downward, the hd raised itself a few millimeters automatically 
This retraction was greater when the right eye was directed upward When an 
effort was made to look to the right, a maximal retraction of the left upper lid 
was observed 

Case S — A woman had syphilis of the basal portion of the brain, which 
resulted in atrophy of the left optic nerve, paralysis of the left fifth nerve and 
total left ophthalmoplegia The left eye could not be moved The left upper 
eyelid could not be raised with any amount of effort, it remained relaxed even 
when the patient looked upward But when she looked to the right, the lid 
was automatically raised a little, and when she looked downward, it was raised 
still more, as the right upper lid, which was normal, reached its lowest position 

In commenting on these cases, Bielschowsky asserted that Fuchs 
explained the phenomenon as follows In consequence of a lesion of 
the nucleus of the third nerve, or atrophy thereof through retrograde 

1 Bielschowsky, A Lectures on Motor Anomalies of the Eyes Paralysis 
of Individual Eye Muscles, Arch Ophth 13 33-35 (Jan ) 1935 
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degeneration, the nervous stimulation received by a part of the nucleus 
spread to the surrounding portions in such a way that they also were 
stimulated and involuntary movements occurred Bielschowsky took 
exception to this theory with respect to those patients who presented 
retraction of the upper eyelid despite the fact that all the external 
ocular muscles had completely lost their function, the levator of the 
eyelid reacting only automatically to impulses sent to specific muscles, 
principally the depressors, which have no physiologic connections with 
it. Moreover, in practically all his patients who presented this phe- 
nomenon the lesion producing paralysis of the oculomotor nerve was 
localized at the base of the skull He went on to say that he could 
not conceive of a complete retrogiade degeneration of the nucleus, 
such as Fuchs pictured, in which only the innervating nucleus of the 
levator muscle would not be affected and, not being able to respond 
voluntarily to stimulation, would be sensitive only to impulses sent to 
other, atrophic, parts of the nucleus of the third nerve Bielschowsky 
expressed his belief that the pseudo-Graefe phenomenon could be 
explained as follows Suppose that the continuity of the oculomotor 
nerve is interrupted by a tumor or by trauma and that m the course 
of healing some of the nerve fibers from the central part of its trunk 
do not connect with their respective original sheaths in the peripheral 
part and wander off to alien muscles For example, fibers belonging 
to the internal rectus muscle might make connections not with this 
muscle but with the levator muscle of the eyelid, with the result that 
impulses to adduction of the eye cause an elevation of the upper lid, 
even though it cannot be raised by an effort of direct innervation, 
inasmuch as the fibers from the nucleus for the levator muscle have 
wandered off In a few cases some of the nerve fibers destined for the 
levator muscle reach this muscle along with fibers of other origin, and 
thus, while there is no ptosis, there is an abnormal retraction of the upper 
eyelid when impulses are sent to other muscles It seems, as 
Bielschowsky suggested, that the nerve fibers, when regenerating, 
prefer to grow m certain directions, which lead them to the wrong 
sheaths, and thus in most cases the impulse to look downward and 
inward causes the strongest retraction of the upper lid It is interesting to 
note that in 3 of Bielschowsky’s 5 cases the paralyzed or paretic pupil 
contracted when the gaze took directions in which the upper lid rose 

Especially interesting is a case which Bender 2 reported and presented 
at a meeting of the New York Neurological Society in which the 

2 Bender, M B (a) The Nerve Supply to the Orbicularis Muscle and the 
Physiology of Movements of the Upper Eyelid, with Particular Reference to the 
Pseudo-Graefe Phenomenon, Arch Ophth 15 21-30 (Jan) 1936, (b) Abnormal 
Associated Movements of the Eyelid (Pseudo-Graefe Sign), Arch Neurol & 
Psychiat 35 403 (Feb ) 1936 
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phenomenon appeared after removal of a parasellar osteochondioma 
This case was also reported by Levitt 3 In a word, examination 
levealed the following conditions in the left eye paralysis of the 
superior and inferior rectus muscles and the oblique muscles and slight 
paresis of the external rectus muscle, semidilatation and immobility of 
the pupil, and absence of ptosis, although the palpebral fissure was 
slightly smaller than that of the light eye The patient was able to 
close either eye with the same amount of effort, but when he looked 
downward the left upper eyelid remained elevated and the eye moved 
slightly inward Moreover, when the patient tried to look downward 
with the eyes closed, the upper left eyelid suddenly retracted and 
assumed the same abnormal position as when the patient looked 
downward with his eyes open Concerning this last condition, Bender 
said 2a 

with eyes initially closed, an upper lid snaps upward when an attempt 
is made to look down The latter abnormality, hitherto undescribed, is probabh 
another form of the pseudo-Graefe phenomenon 

Basing his contention on Mendel’s statement, which he cited, that 
the orbicular muscle is innervated not only by the facial nerve but 
also by nerve fibers that have their origin in the posterior portion of 
the nucleus of the third cranial nerve and pass along with fibers 
destined for the levator of the eyelid, and also taking cognizance of 
the fact the automatic and reflex winking movements may occur 
through contraction, synchronous or separate, of the parts of the 
orbicular muscle , 4 Bender suggested that m cases of neuropathy of the 
facial nerve (Bell’s paralysis), as in the normal eye, the involuntary 
movement of lowering the upper eyelid in looking downward is due to 
contraction of a part of the orbicular muscle rather than to relaxation 
of the levator, the contraction following the nerve impulse to the 
orbicular muscle via fibers that would run in the branch of the 
oculomotor nerve which innervates the levator muscle Bender expres- 
sed the opinion that, according to this theory, the absence of involuntary 
action of the upper eyelid in looking downward (the pseudo-Graefe 
phenomenon) is due to an increase in the tonus of the levator muscle 
He supported the last statement with the following facts (a) In the 
fixed downward glance, the affected eyelid being forcibly drawn down 
also, relaxation of the force applied is followed by sudden raising of 
the same eyelid, (&) the eyelid resists when it is being diawn 

3 Levitt, J M Unilateral Ophthalmoplegia Totalis , Parasellar Osteo- 
chondroma, Arch Ophth 12 877-886 (Dec ) 1934 

4 Duke-Elder, W S Textbook of Ophthalmology, St Louis, C V Mosh\ 
Company, 1933, vol 1, p 634 , cited by Bender 2a 
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downward, and (c) when the patient looks downwaid with the eyes 
initially closed, the affected eyelid suddenly retracts Bendei concluded 
that in the pseudo-Graefe phenomenon the tonicity of the levator muscle, 
when the eyes are directed downward, is greater than that of the 
orbicular muscle. He cited as well the theory advanced by Fuchs, 
who, he stated, described the phenomenon in 1893, Gowers, before 
him, having observed 2 cases in 1879, and the theory proposed by 
Bielschowsky, which he said was based on Lipschitz’ explanation of 
the frequent occurrence of abnormal movements of the facial muscles 
in patients during recovery from Bell’s paralysis A further statement 
by Bender follows 2n 

It has been shown by Ramon y Cajal that in the repair of a damaged nerve the 
regenerating nerve fibers reach the peripheral stump in great disorder The great- 
est number of sheaths, instead of receiving the outgrowths of the corresponding 
axons, are invaded by sprouts derived from axons m other regions of the central 
stump Under such conditions, an impulse originally directed to one muscle will devi- 
ate to another and produce a contraction in the muscle for which it was not intended 
Thus, in patients manifesting the pseudo-Graefe phenomenon, it is probable that 
the regenerated fibers of the third cranial nerve trunk innervate chiefly the levator 
palpebral and internal rectus For example, axons which were supposed to have 
reentered the nerve sheath of the nerve bundle supplying the inferior rectus muscle 
have instead regenerated into the sheaths of nerves supplying the levator and 
internal rectus Consequently, an impulse meant for the inferior rectus will be 
propagated to the levator and internal rectus, producing a light contraction in 
these muscles At the same time, the relaxation of the levator, which is sup- 
posed to be present when the eyelid moves downward, does not take place It 
is also probable that fibers from the other bundles of the third cranial nerve 
enter the “regenerated pathways,” producing the slight motion of the internal 
rectus on upward gaze 

Bender also referred to a case of Halpern’s, that of a patient with 
paralysis limited to the levator muscle, resulting from a gunshot wound 
in the head in which the bullet lodged in the base of the skull on the 
right side For three months there was no sign of any lesion except 
for complete ptosis of the right eyelid Then the ptosis disappeared 
and the pseudo-Graefe phenomenon appeared Downward movements 
of the eye were perfect The eyelid retracted on his looking downward 
and inward but only infrequently when he was looking inward Bender 
expressed the opinion that this case demonstrated also the possibility 
that the pseudo-Graefe phenomenon resulted from a lesion confined 
to the levator part of the oculomotor nerve and that, granting to be 
true the theory of innervation of the orbicular muscle by fibers of the 
oculomotor nerve accompanying fibers to the levator muscle, the follow- 
ing inference might be made By virtue of the defective regeneration 
of the nerve fibers, the impulse directed to the orbicular muscle for 



314 


ARCHIVES OF OPHTHALMOLOGY 


the involuntary movement executed by the upper eyelid in looking 
downward would be switched to the levator muscle and give it, in 
such a position, a tonicity greater than that of the orbicular muscle, 
a condition which would make impossible the normal associated move- 
ment Bender, therefore, claimed that the pseudo-Graefe phenomenon 
results from tonic innervation of the levator muscle in the course of 
defective regeneration of the nerve fibers, nerve impulses being switched 
to it which were destined for the orbicular muscle or for other muscles 

Gifford , 5 6 in an interesting article on a subject correlated with the 
matter under discussion, stated that Thurel analyzed Fuchs’s sign, 
preferring this term for the pseudo-Graefe phenomenon, and explained 
it as an accompaniment to an aberrant regeneration of the nerve fibers, 
occurring only with lesions which affect the trunk of the nerve He 
stated that it was of the same nature as the Marcus Gunn phenomenon, 
m which fibers destined for the motor branch of the trigeminal nerve 
reach the oculomotor nerve Gifford added that Voisin discussed 
Fuchs’s sign and explained it as a synergy between the lower rectus 
muscle and the levator muscle of the eyelid, which is manifested when 
the eyes are opened after sleep He expressed the belief that this 
synergic movement may in some cases persist when elevation of the 
eyelid is otherwise impossible Coppez, cited in the same article, also 
preferred the denomination “Fuchs’s sign” for the pseudo-Graefe phe- 
nomenon, he expressed the opinion that, the contraction being more 
accentuated when the patient looks downward and inward, aberrant 
regeneration of the fourth nerve may be considered a possibility Gifford 
also cited Morax’ case, in which, as in Halpern’s case, there was no 
ptosis, the mobility of the eye was almost normal and retraction of the 
upper eyelid, when the patient was looking downward and inward, 
was the only anomaly present 

Sedan , 6 in “Traite d’ophthalmologie,” published under the auspices 
of the French Ophthalmological Society, presented A Thomas’ opinion 
on the subject, as follows 

When the ptosis is due to a total paralysis of the third pair of cranial nerves, 
there are sometimes noted, in the period of recovery, abnormal oculopalpebral 
synkineses, owing to errors in ligation ( erreurs d’aignillage ) of the nerve fibers 

He stated, further, that Coppez defined Fuchs’s sign .as the ocular 
synkinesis consisting in elevation of the upper eyelid when the eye was 
looking downward and inward 

5 Gifford, S R Paradoxic Elevation of the Lid, Arch Ophth 22 252- 
256 (Aug) 1939 

6 Sedan, J , in Bailliart, P , and others Traite d'ophthalmologie, Pans, 
Masson & Cie, 1939, vol 3, p 1065 
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Yanes, 7 of Habana, Cuba, published a case of incomplete paralysis 
■of the left oculomotor nerve, m which the extrinsic musculature of the 
left eye was affected and the pupillary reflexes were preserved Yanes 
was particularly awate that the ptosis was not a total one but dis- 
appeared completely when the right eye was occluded 8 or when its 
vision was interfered with by a blinker or, again, when this eye was 
directed outward or inward He compared his case and the case 
reported by Gifford and concluded that the possibility of the phe- 
nomenon being an accompaniment of aberrant regeneration of the nerve 
fibers, such as was present in Gifford’s case, was doubtful in his case, 
m which simple occlusion of the right eye, without producing any 
movement of that eye, caused a retraction of the left upper eyelid 
Though he stated at the beginning that he did not intend to place 
any pathogenic interpretation on the curious phenomenon but, rather, 
wished to assign one principle to the study of the complex topic of 
functional paralysis of the ocular muscles, he suggested, at length, the 
hypothesis of a sensory-motor association, adding, however, that any 
pathogenic interpretation placed thereon would be dubious and fallacious 
while there was no fundamental anatomic basis for it 

Rea 0 cited a case of the pseudo-Graefe phenomenon A patient 
aged 30, after a fracture of the base of the skull, had paralysis of the 
right oculomotor nerve and, as a residual of this, retraction of the 
upper right eyelid when looking downward and to the left There 
was also contraction of the pupil of the right eye when the lid of this 
eye retracted 

Spaeth 10 stated that Walsh and King, of Baltimore, were the first 
to call attention to the importance of the pseudo-Graefe phenomenon 
as a sign of intracranial saccular aneurysm These authors 11 adopted 
the theory of defective nerve regeneration to explain the phenomenon 
and alluded to the publications of Bielschowsky, Bender Ford and 
Woodhall Walsh and King, in a short series of cases of intracranial 
saccular aneurysm, discovered m 2 of them the concomitant occurrence 

7 Yanes, T R Paradoxic Monocular Ptosis, Arch Ophth 23:1169-1172 
(June) 1940 

8 The same thing occurred m my case, as confirmed by E of the figure, but 
my patient, contrary to what Yanes stated with reference to his, perhaps through 
a natural effort to see with the left eye, moves her right eye after it has 
closed to force a retraction of the left upper lid 

9 Rea, R L Neuro-Ophthalmology, St Louis, C V Mosby Company 
1941, p 531 

10 Spaeth, E B Principles and Practice of Ophthalmic Surgery, ed 3, 
Philadelphia, Lea & Febiger, 1944, p 217 

11 Walsh, F B , and King, A. B Ocular Signs of Intracranial Saccular 
Aneurysms, Arch Ophth 27*1-33 (Jan) 1942 
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of the pseudo-Graefe phenomenon In 1 of these 2 cases besides 
retraction of the lid they noted a manifestation of defective nerve 
regeneration consisting in contraction of the paralyzed or paretic 
pupil on the effort of adduction This manifestation they found also 
m 2 other cases of aneurysm, and I have already referred to it m 
discussing Bielschowsky’s 5 cases, in 3 of which it appeared 

Adrogue 12 likewise discussed fenomenos palpebrales, which present 
themselves at times with incomplete recovery of paralysis of the oculo- 
motor nerve, corresponding to the spasms of the levator of the eyelid, 
which always accompany such defective regeneration He cited 
Bielschowsky’s cases and Bielschowsky’s explanation of the phenomenon 
and added 

This hypothesis of the pathogeny of the sign of pseudo “paradoxic monocular 
ptosis,” 7 a term I prefer for the data presented by Gifford and Yanes, has been 
confirmed through the experiments on monkeys, carried out by Bender and 
Fulton, 18 in which, in the anterior section of the oculomotor nerve, the nerve 
fibers regenerated along abnormal routes, producing the analogous phenomenon 
of retraction of the eyelid 

Prof Lmneu Silva, of Rio de Janeiro, examined my patient after 

1 had determined the abnormal movement of the upper eyelid, and I 
wish to quote from his comment on the case 

The atypical recovery of function of the levator of the eyelid associated with 
impulses concerned with ocular position in which muscles innervated by the same 
pair of cranial nerves must participate, after lontotherapy and after a long period 
of complete inactivity of all the muscles innervated by the same nerve, suggests 
the persistence of fibers which are still capable of functioning and which, through 
synkinesis, conditioned to an increased inflow of nervous activity from 
impulses for the functioning of other muscles activated by the same nerve, enter 
into action This mechanism is the more credible as the phenomenon is apparent 
m all directions of gaze m which the aforesaid muscles should participate, 
especially when a majority of them do so, as m adduction (which causes the 
strongest retraction of the lid), m which three components of the nerve receive 
the impulses 

TREATMENT 

W ith regard to treatment, Spaeth 14 advised 

In these instances the surgery first necessary is the correction of the residual 
lateral deviation, second, to dissect the entire levator free from the tarsal plate 
and the superior cul-de-sac, forming thereby a complete paralytic form of ptosis, 
third, the correction of this paralytic ptosis by the use of orbicularis fibers into 

12 Adrogue, Is Neurologia ocular, Buenos Aires, El Ateneo, 1942, p 127 

13 Bender, M B , and Fulton, J F Factors m Functional Recovery Fol- 
lowing Section of the Oculomotor Nerve m Monkeys, J Neurol & Psychiat 

2 285-292 (Oct ) 1939 

14 Spaeth, 10 pp 219-221 
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the occipitofrontalis, that is the Reese technique, and fourth, surgeiy to the 
superior and inferior iccti on the opposite eye to limit their arc of contact — hence 
to limit their \ertical excursion so that these will correspond more nearly with 
those pathologically limited excursions in the opposite paralyzed eye 

SUMMARY 

A case of grave disturbance of oculai motility is piesented which 
supposedly confoims to those descubed under the denomination of 
“Fuchs’s sign,” “pseudo-Graefe phenomenon” 01 “pseudo-Graefe syn- 
drome ” 

Only too evident are the absence of publication of similar cases in 
the many Brazilian journals of ophthalmology which I reviewed and 
the limited n,umber of observations in foreign publications which I 
consulted I enumerate, in condensed form and without comment, 
the cases I found in the literature and the theories on the pathogenesis 
of the phenomenon, and, finally, I indicate the treatment advised by 
Spaeth 

Assemblea 104 



BUPHTHALMOS IN A SIX MONTH PREMATURE INFANT 


DAVID WEXLER, MD 

AND 

ABRAHAM KORNZWEIG, MD 
NEW YORK 

I NFANTILE glaucoma, or buphthalmos, has been discovered 
occasionally in newborn infants at term 1 The present case is of 
special interest because it affords an opportunity to study congenital 
glaucoma in microscopic section at an earlier stage than has hitherto 
been possible On section, it was found to belong to the small group 
of cases of buphthalmos characterized by absence of Schlemm’s canal, 
complete anterior iris synechias and very shallow or no anterior chamber ' 
These anatomic features were striking in comparison with the deep 
anterior chamber and hydrophthalmos more commonly found in cases 
of congenital glaucoma 

REPORT OF A CASE 

History — The circumstances in which the globes of the 6 month premature 
infant were obtained were interesting During the spontaneous birth of the 
infant the cornea of the right eye ruptured On examination two hours later, 
the left eye was observed to be stony hard and the cornea milky white, but the 
cornea did not appear to be enlarged The child died several hours later Both 
eyes were removed soon after death They were fixed m Bourn’s solution, and 
serial sections were prepared in paraffin and stained with hematoxylin and eosin 
and with Weigert’s method for elastic tissue 

Figure 1 indicates the occurrence of familial congenital glaucoma in 3 other 
members of the family of the mother of the premature infant In the table, 
measurements of the enlarged left eye are compared with those of the eye of a 
normal 6 month old fetus 

Microscopic Study of the Eye — Right Eye (fig 2) Except for the rupture 
of the cornea and the extrusion of retina, the right eye was normal in all respects 
Schlemm’s canal was well developed , trabeculated tissue in the angle was 
properly differentiated, and the iris was fully grown There were no defects or 
thinning apparent m the sclera There were no abnormalities of the retina or 
the choroid or evidences of intraocular hemorrhage The cause of the rupture 
of the globe was not determined 

From the Laboratories and Ophthalmological Division of the Mount Sinai 
Hospital 

~ Read before the New York Academy of Medicine, Section of Ophthalmology, 
Jan 21, 1946 A discussion of this paper, under the title “Glaucoma in a Pre- 
mature Infant Report of a Case” appeared m the August 1946 issue of the 
Archives, page 241 

1 Anderson, J R Hydrophthalmia, or Congenital Glaucoma Its Causes, 
Treatment and Outlook, London, Cambridge University Press, 1939 
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Left Eye The left eye, uniformly enlarged in all its diameters, appeared 
round, rather than elongated and oval This was in striking contrast to the 
usual appearance of buphthalmic eyes, in which’ the enlargement of the anterior 
segment is most prominent As compared with a normal fetal eye of the same 
age, the distention of the cornea was indicated by the obliteration of the anterior 
corneoscleral sulcus, producing a uniformly rounded appearance 

Cornea The corneoscleral junction was barely indicated There was prac- 
tically no difference in the radius of curvature of the cornea and that of the sclera 


(1st cousins) $! 



still still £ normal ^nomal ,j? 

bom bom eyes eyes congenital Euphthalmos 



^ ' l r \ 

miscarriages '<^6 nos. premature infant 

(buphthnlmos) 

Fig 1 —Ocular history of the family of a 6 month premature infant, indicating 
familial congenital glaucoma 


The epithelium was three layers in thickness Bowman’s membrane was per- 
ceptibly thinned Many of the stroma cells were swollen Descemet’s membrane 
was present, but the endothelium of the central portion of the membrane had been 
displaced. It was observed on the anterior capsule of the lens, indicating that 
the lens had been m contact with Descemet’s membrane 


Measurements, in Milhmeteis, for the Enlaiged Eye of a Six Month Piemature 
Infant with Buphthalvws Compared with Those for the Eye 
of a Normal Fetus of the Same Age 



Normal 

6 Mo -Prema- 
ture Fetus with 


G Mo -Fetus 

Buphthalmos 

Anteroposterior diameter of globe 

10 5 

15 

Transverse diameter of globe 

10 0 

14 

Transverse diameter of cornea 

60 

9 

Thickness of cornea at center 

08 

03 

Thickness of comea at limbus 

0 86 

04 

Thickness of sclera at limbus 

0S6 

0 28 

Thickness of sclera at equator 

03 

01 

Thickness of sclera at posterior pole 

06 

036 


Iris The ins was adherent to the posterior surface of the cornea in its entire 
extent It was much thinner than normal, but its development corresponded to 
that of the iris of a 6 month old fetus This was indicated chiefly by the fact 
that the pigment of the posterior layers of the pigment epithelium had progressed 
to the base of the iris at the ciliary body Some fibers of the pupillary membrane 
could be seen at the tip of the iris Interposed between the endothelium of the 
iris and Descemet’s membrane was a hyaline membrane This membrane was 
bordered on either side by a thin, flat layer of endothelial cells It stained faintly 
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lavender with hematoxylin and eosin and extended from the base of the iris 
almost to the pupillary margin, gradually thinning as it approached the center 
of the cornea There was a faint suggestion of Schlemm’s canal on one side of 



Fig 2 — Right eye of the buphthalmic fetus, which was normal except for 
spontaneous corneal rupture at birth S' indicates Schlemm’s canal , 1, normal 
iris , R , site of corneal rupture 



Fig 3 — Early buphthalmos of the left eye, B, compared with the smaller eye, 
A, of a normal 6 month old fetus 


the cornea, but not on the other The site of the angle was blocked on both 
sides, the ciliary body lying on one side and the root of the iris on the other 
Ciliary body The ciliary processes were considerably flatter and fewer than 
normal The pars planum was considerably longer than normal for an infant 
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■of this age The ciliary muscle was also flattened Meridional and radial fibers 
could be seen, but circular fibers were absent 



Fig 4 — Hyaline membrane, HM, interposed between Descemet’s membrane 
and the anterior layers of the iris 



Fig 5 — Site of angle, indicating absence of trabeculated structure and adhesion 
of the iris to the corneoscleral junction I is the iris, H, the hyaline membrane 


Lens The lens was displaced forward It was smaller and flatter than normal 
for an infant of this age but showed normal arrangement of fibrils There was 
mo evidence of the hyaloid artery or its branches posteriorly 
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Retina The retinal elements were m their third stage of development All 
the layers were present but not fully matured The macula was not examined 
There was no evidence of retinal atrophy or compression of the layers The 
optic disk showed early glaucomatous cupping There was no evidence of the 
hyaloid artery or of its sheath 

Choroid This layer was thinner than normal There were fewer blood 
vessels than are normally seen The lamina suprachoroidea either was absent 
or had been completely obliterated 

Sclera The sclera was uniformly reduced in thickness (fig 3) It was- 
thicker posteriorly than at the equator or at the corneoscleral junction 

COMMENT 

Of clinical interest in the case of this premature infant with buphthal- 
-mos is the presence of a hereditary tendency, to familial congenital 



Fig 6 — The ciliary processes, CF, are flattened, the ciliary muscle, CM, is- 
thin and elongated HM is the hyaline membrane 


glaucoma and of consanguinity of the grandparents Duke-Elder 2 
stated that consanguinity is a factor m 10 per cent of cases of congenital 
glaucoma 

Most observers point to a persistence of the prenatal condition of the 
mesoderm in the region of the corneoscleral junction as being respon- 
sible for the obstruction to drainage of intraocular fluid, and hence for the 
eventual development of buphthalmos If this is true, it did not affect 
the normal growth and development of the iris in the present case 
What remains to be explained is whether the adhesion of iris to cornea 
is a primary condition (i e , persistence of the early fetal condition) or 

2 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 3, pp 1295 and 1297 
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whether it is a result of intraocular tension The presence of a hyaline 
membrane on the surface of the iris, while of particular interest, does 
not help m the solution of this problem A hyaline membrane, as 
Mann 3 suggested, tends to form when cornea and ins stroma remain 
too long m contact However, one cannot exclude the development of 
such a membrane as a reaction of the fetal iris to increased intraocular 
pressure. The role of inflammation as a cause of ins synechia and of the 
hyaline membrane is, of course, to be considered It cannot be excluded 
as a factor in this case merely because the sections did not reveal evi- 
dences of inflammatory disease Herbert 4 has emphasized the importance 
of inflammation in the formation of such membranes in the adult eye 

103 East Eighty-Sixth Street (28) 


3 Mann, I C Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937, p 295 

4 Herbert, H Glass Membrane Formation m Chronic Iridocyclitis, Tr> 
Ophth Soc U Kingdom 47 155, 1927 



PATHOGENESIS OF GLAUCOMA AND "GLAUCOMATOUS" 
ATROPHY OF THE OPTIC NERVE 

LEO HESS, MD 
BOStON 

S OME investigators, Fuchs 1 2 for example, have called attention to 
certain congenital anomalies of the glaucomatous eyeball A char- 
acteristic small bulbus, a shallow anterior chamber, bulging ciliar} 
processes and a comparatively large lens are met with in glaucoma 
The higher incidence of “inflammatory” glaucoma in hyperopic persons 
may point in the same direction In hydrophthalmos the hgamentum 
pectmatum and the angle of the anterior chamber are originally under- 
developed The lens is rather small Bilateral spherophakia, with a 
congenitally weak zonula, may be complicated by glaucoma, as Bowman - 
noted All these anomalies mean a developmental peculiarity or dis- 
proportionate growth of the various tissues of the bulbus According 
to studies which I have carried out in recent > ears, to be published else- 
where, proportionate physical growth is related to the normal activity 
and normal development of the central nervous system, including the 
pituitary body and the epiphysis The eyeball, the optic nerve and the 
ciliary ganglion — the mam factors involved m the pathogenesis of glau- 
coma — belong embryologically to the bram Some relation between the 
development of these structures and that of the bram may therefore 
be anticipated The anatomic peculiarities of the glaucomatous bulbus 
might lead one to suspect an anomaly of the central nervous system 
This view has to some extent been corroborated by the studies on 
heterochromia of the iris (Hess 3 ) This congenital anomaly of the iris 
is associated with a special type of skull (eurycephaly) and with lesions 
of the spinal cord, the latter belonging to the status dysraplucus 
(Bremer 4 ) In some cases of hydrophthalmos, furthermore, the con- 
genital glaucoma, port wine stains (hemangioma congemtale) of the 
skm of the face and an anomaly of the bram — angiomas m the meninges 
and in the cortex — are frequently encountered In other instances of 

1 Fuchs, E Lehrbuch der Augenheilkunde, ed 16, Vienna, Franz Deuticke, 
1940, p 445 

2 Bowman, W Roj London Ophth Hosp Rep 1 1, 1865, cited by 
Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby Com- 
pany, 1941, vol 3, p 331 

3 Hess, L Heterochromia of Ins, Arch Ophth 30 93 (July) 1943 

4 Bremer, F W Deutsche Ztschr f Nervenh 95 1, 1926 , 99 104, 1927 
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liydi ophthalmos, multiple neuiofibromas, prominent asymmetiy of the 
face (hemihyper trophy) and megalophthalmos have been reported 
It is tempting to recall m this connection Bourneville’s tuberous scle- 
iosis, with its neuroglial giowths both in the hemispheres and m the 
retina, and Lmdau’s disease, the mteiestmg coincidence of retinal tumors 
and tumors of the same stiucture within the central nervous system 
(cerebellum, pons and temporal lobes), the brain and retina being the 
exclusive site of these angiomatous lesions It may be mentioned in 
passing that formation of cysts and of cavities is a significant feature 
of Lmdau’s disease To Schnabel 5 6 credit is due for having noted cav- 
ities in the anterior part of the optic nerve, which he stated to be 
a chaiactenstic of glaucoma This statement has been questioned In 
any case, the congenital anomalies of the bulbus (Bowman 2 and 
Fuchs x ), and possibly Schnabel’s cavities, are suggestive of an organic, 
anatomic or constitutional peculiaiity Two problems anse at this 
point 1 Is it merely a local anomaly of the eye, or is it a cerebial, 
neural anomaly, which undeilies glaucoma, and eventually the glau- 
comatous atrophy of the optic neive? If the latter, the recognition of 
the neural or constitutional peculiarity would provide a clue both to 
the pathogenesis and to the diagnosis and prognosis of glaucoma The 
liability of the Jewish people to glaucoma, for example, may have a 
certain nervous or constitutional basis A familial incidence of glau- 
coma has been reported by some authois In 50 per cent of descendants 
of patients with glaucoma, Schoenbeig 0 noted a surprising response 
to instillation of epinephrine into the conjunctiva (epinephrine mydri- 
asis) This unusual response is a sign of a lesion of the third neuron 
in the sympathetic pathway of the pupil (Hess 7 ) This lesion either 
is acquired after surgical intervention or is a sign of an inherited neural 
anomaly 2 If there exists any relationship between the eye and the 
brain aside from the well known mechanical one (increased intracranial 
pressure and papilledema), is it not possible that by studying certain 
-nervous disorders which are known often to be complicated by atrophy 
of the optic nerve, as glaucoma sometimes is, one might obtain a better 
insight into the mechanism of glaucoma as well as of glaucomatous 
atrophy of the optic nerve? Disregarding, m this article, the cupping 
of the disk, which represents m itself a difficult problem, and considering 
only the so-called primary atrophy of the optic nerve, one must empha- 
size again that the significant sigps of glaucoma cannot be satisfactorily 
accounted for without digging more deeply and without attempting to 
define better what happens below the surface, i e , behind the eyeball, 
the apparent scene of the clinical events 

5 Schnabel, J Ztschr f Augenh 14 1, 1905 , 19 556, 1908 

6 Schoenberg, M Tr Am Ophth Soc 22’ 53, 1924 

7 Hess, L Epinephrine Mydriasis, Arch Ophth 30 194 (Aug ) 1943 
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At the very outset, one should keep in mind the following facts,, 
which demonstrate that the close relation that is assumed to exist 
between the atrophy of the optic nerve and the increased intraocular 
pressure appears to be doubtful 

1 Despite sustained high intraocular pressure, atrophy of the optic 
nerve may not occur for a long time 

2 There is no definite or constant correlation between the amount 
of intraocular pressure and the atrophy of the optic nerve This would 
conform to clinical experience in other fields There is, for example, 
no correlation between the level of systolic blood pressure and the hyper- 
trophy of the left ventricle, the latter being dependent on many factors 
besides the arterial hypertension (Hess 8 ) 

3 Despite lowering of the intraocular pressure by adequate and 
timely treatment, progressive atrophic changes may ensue 

4 Atrophy of the optic nerve may develop in glaucoma even though 
intraocular pressure is never greatly increased 

In view of the anatomic facts noted in glaucomatous eyes by Bow- 
man, Fuchs and Schnabel, and in view of these clinical observations 
concerned with atrophy of the optic nerve, the following questions 
deserve attention 

1 In what circumstances is one accustomed to see "primary” 
atrophy of the optic nerve 7 

2 If, in accordance with the discussion in the second article m this 
senes, 9 the primary site of glaucoma is assumed to be in the nervous 
system, behind the bulbus, are any morbid changes of retrobulbar origin 
known to be associated with primary atrophy of the optic nerve, except 
for traumatic injuries and all conditions exerting mechanical pressure 
on the optic nerve (intracranial, mtraorbital and intraocular pressure) 7 
If so, what, precisely, is the site ? What is the pathologic picture? 

In passing, it might be mentioned that the ventrotemporal part of 
the optic nerve rests on the internal carotid artery A sclerosed carotid 
artery, aneurysm of the arteria commumcans anterior and sclerosis of 
the circle of Willis are recorded in the literature (Knapp 10 ) to have 
caused bilateral atrophy of the optic nerve This mechanical factor will 
not be discussed at length m this article 

Bilateral atrophy of the optic nerve associated with (a) growths 
arising from the pituitary body or its surroundings (suprasellar, mfra- 
sellar and presellar tumors) , (b) arachnoiditis mterchiasmatica cystica 

8 Hess, L Ztschr f Constitutions! ehre 9 1 and 72, 1923 

9 Hess, L Pathogenesis of Acute Glaucoma, Arch Ophth 32 128 (Aug ) 
1944 

10 Knapp, A Association of Sclerosis of Cerebral Basal Vessels with Optic 
Atrophy and Cupping Report of Ten Cases, Arch Ophth 8 637 (Nov ) 1932 
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or (c) lesions of the pregemcular tract is generally believed to be due 
to pressure exerted on the optic nerve fibers Obliteration of the cis- 
terna chiasmatica, above which the chiasm rests (Hirsch 11 ) , failure 
of the frontal aiachnoid spaces to fill with air, and displacement of the 
ventricles, as seen in encephalograms, are considered objective signs of 
abnormal increased pressure within the cranium The mechanism of 
this pressure, which undoubtedly is piesent in the advanced stages, 
has been explained by Hirsch 11 Schnabel, 12 on the other hand, was 
impressed by the early and abrupt onset in certain cases of bitemporal 
hemianopsia which could not be accounted for by mechanical pressure 
and, furthermore, by the distinct, sharp demarcation of the nasal and 
the temporal half of the visual fields It is to be borne in mind that 
in some instances of infrasellar tumor, according to peisonal experience, 
■a central scotoma may represent an early sign of this disease, pnor to the 
development of bitemporal hemianopsia and signs of increased pressure 
The well known fact that papilledema is rather uncommon with tumors 
of the pituitary body (except for presellar growths) could not be satis- 
factorily explained It might, therefore, be advisable to recall Schna- 
bel’s 12 suggestion that not the mechanical factor — or not such a factor 
•exclusively — but some toxic, endocrine or congenital agent may play a 
role in the pathogenesis of hemianopsia and atrophy of the optic nerve 
From Hirsch’s 11 important work on the hypophysis an amazing 
fact emerges In cases of tumor of the hypophysis without definite 
signs of acromegaly, Hirsch noted visual disturbances in 100 per cent 
and primary atrophy of the optic nerve in 89 per cent In contrast to 
this, in cases of tumors associated with undoubted acromegaly, ocular 
signs were noticeable in about SO per cent Tumors of the latter cate- 
gory are mainly confined to the sphenoid bone and rather rarely grow 
toward the brain So long as the tumor does not reach the floor of the 
brain, and remains confined to the sphenoid bone, there are no ocular 
disturbances On the other hand, there are certain instances (of the 
“ocular type,” according to Hirsch 11 ), in which impairment of sight 
is an early sign The coincidence of these ocular signs with sexual 
disturbances (impotency, menopause, loss of hair, milk in the mammary 
glands), and sometimes with adiposity, is impressive The conclusion 
to be drawn is this According to Erdheim, 13 the genital dystrophy as 
well as the adiposity are due to a destructive lesion within the 
hypophysiodiencephalic system (in the hypophysis or m the interbrain 
or in both) and is not a sequel of the eosinophilic hyperfunction of the 
anterior lobe Consequently, the association of the genital signs with 

11 Hirsch, O Wien khn Wchnschr 36 93, 1926, Ztschr f Augenh 45 294 
1921 , Presse med 34 578, 1926 

12 Schnabel, V Sitzungsb d Wien ophth Gesellsch, Nov 16, 1904 

13 Erdheim, J Beitr z path Anat u z allg Path 46 233, 1909 
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atrophy of the optic nerve suggests that the lattei may to some extent 
be related to the cerebral factor, and not exclusnely to the mechanical 
pressure The persistent ductus cramopharyngeus in some cases of 
tumor of the hypophysis is evidence of a congenital anomaly of the 
sphenoid bone or of the middle fossa, as in hypertelorism, which will 
be discussed soon From a diagnostic standpoint, it may be mentioned 
that, according to Hirsch, eaily temporal hemianopsia for colors was- 
found in only a single case of tumor of the hypophysis with acromegaly 

It is a matter of clinical experience that in cases of disturbances of 
the pituitary body, hypermetropia, myopia of a high degree, astigmatism 
and strabismus are of frequent occurence, indicating a congenital anom- 
aly of the eyeballs The same holds true of arachnodactyly 

In arachnodactyly (Marfan 14 ) an anomaly of the skeleton ("spider 
fingers”) and disproportion between the length of the extremities and 
the height is coupled with pronounced ocular defects (bilateral disloca- 
tion of the lens, lndodonesis , lenticular and axial myopia, as high as 
from 40 to 60 D , miosis, and slanting of the palpebral fissure) The 
sella turcica may be reduced m size and the clinoid processes thickened 
and bridged In Schilling’s 15 case, a fast growing boy, with a height 
of 172 cm at the age of 14, had extremely dry skin, with pronounced 
striae distensae (such as is associated with Cushing’s basophilic ade- 
noma of the anterior lobe of the pituitary), and scanty formation of 
hair on the chest and in the axillas Later the picture of Friedreich’s 
disease developed A certain degree of hypertelorism and a massive 
chm were reported in several instances In 1 of my cases, that of a 
woman aged 20, the menarche occurred late (at the age of 17) and the 
flow was scanty The lower portions of the legs and the sacrum were 
hairy All these signs are indicative of involvement of the middle fossa 
(including the hypophysis and the diencephalon) The lack of pupillai} 
response to atropine and the miosis (Rados 16 ) are also suggestive of a 
disturbance of the vegetative nervous system, which may be traced back 
to the central, diencephalic lesion 

Important in this discussion, for many reasons, is the pioblem of 
retinitis pigmentosa They may be enumerated as follows 

1 The constant, clinical coexistence of ocular changes, obesity and 
hypogenitalism (de Schwemitz 17 ) This holds true for all types, not 
for the well known Laurence-Biedl syndrome only This fact, togethei 
with the occasional initiation or acceleration of the symptoms with 

14 Marfan, A B Bull et mem Soc med d hop de Paris 13 220, 1896 

15 Schilling, V Med Welt 1 219 (Feb 15) , 259 (Feb 22) 1936 

16 Rados, A Marfan’s Syndrome (Arachnodactyly Coupled with Dislocation 
of Lens), Arch Ophth 27 477 (March) 1942 

17 de Schwemitz, G E Tr Am Ophth Soc 10 228, 1904 
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pregnancy (Henderson 18 ) indicates a relationship to the pituitary- 
diencephalic area I shall come back to this point in discussing ambly- 
opia graviditatis In the literature, onset of signs following the acute 
exanthems has been reported This observation could be interpreted as 
a result of a concomitant encephalitic lesion, which is known to be 
commonly associated with many infectious conditions The almost 
invariable bilaterality of the disorder is additional evidence of a central 
origin The dorsum sellae appears to be thick and unusually steep 

2 The association with myopia of a high degree 

3 The occasional association with Friedreich’s disease In this 
disease involvement of the interbrain cannot be doubted 

4 The clinical coincidence with diencephalic signs and with bilateral 
atrophy of the optic nerve 

5 The coexistence with painful intestinal spasms, which can be 
controlled only with the use of epinephrine, a phenomenon indicative 
of a disturbance of the sympathetic nervous system It may be recalled 
that an important vegetative center is located m the diencephalon (Karp- 
lus and Kreidl 10 and Ranson 20 ) 

6 The association with tabes dorsalis (Katzenstein) 

7 The association with glaucoma 

British authors have noted that families tainted with retinitis pig- 
mentosa are surprisingly prolific According to Nettleship 21 there is 
an average of nine children to each marriage In the light of these 
considerations, the clinician is driven to three conclusions 

1 Retinitis pigmentosa is a congenital anomaly, as evidenced by 
heredity and the associated congenital disorders (obesity and genital 
hypoplasia in all cases, polydactyly in cases of the Laurence-Biedl type) 
The onset of symptoms, however, is often precipitated by a factor acting 
on the central nervous system (acute exanthems) 

2 Retinitis pigmentosa may be traced back to a primary disturbance 
of the diencephalon, the retina and the optic nerve being derivatives 
of the diencephalon It is noteworthy that the hypophysis appears to be 
developed at about the eighth week of embryonic life At the same 
time — about the third month — the rods make their appearance The 
rods are first involved by the disease process At about the eighth week 
a center appears at the base of each great wing of the sphenoid bone, 

18 Henderson, R H Retinitis Punctata Albescens, and Retinitis Pigmentosa 
as Affected by Pregnancy Report of a Case, Arch Ophth 11:763 (May) 1934 

19 Karplus, J P , and Kreidl, A Arch f d ges Physiol 129 138 1909 
135-401, 1910, 143:109, 1911, 171:192, 1918 

20 Ranson, S W , m Harvey Lectures, 1936-1937, Baltimore, Williams & 
Wilkins Company, 1937 

21 Nettleship, E Tr Ophth Soc U Kingdom 7 301, 1887 , 29-128, 1909 
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as well as a pair of centers in the body of this bone (Morris 22 ) A 
•disturbance at this period of embryonic life could account for all the 
signs of this disease 

3 Atrophy of the optic nerve in retinitis pigmentosa, or the “anlage” 
to the atrophy, is of central origin Its progressive habit is in line with 
the progressive tendency of other congenital nervous anomalies, the 
optic nerve being actually not a peripheral nerve but, rather, a nerve 
tract 

No nystagmus or sign of status dysraphicus or increased intraocular 
pressure has been noted in association with retinitis pigmentosa 

As an illustration of these conclusions, a case studied at the Wren- 
tham State School and that of an older patient may be mentioned 

A youth aged 18, a moron, had bilateral retinitis pigmentosa (or syphilitic 
chorioretinitis ?) 28 There was no familial incidence of the disease The 
Wassermann-Hmton reaction of the blood was negative He presented obesity of 
female type and gynecomastia The pubic hair was scanty, with a horizontal hair 
line, the arm pits and all the extremities were hairless 

A woman aged 54 presented a virile appearance (strong chin, large toes) 
The menarche occurred late, at the age of about 17, and there was a tendency to 
obesity Hypertrichosis was present The patient was practically blind, as was 
her sister, due to bilateral atrophy of the optic nerve She presented a classic 
picture of retinitis pigmentosa 

In studying a group of about 80 children with mongolism in the 
Wrentham State School, I noted a tendency to obesity in a certain 
percentage, the distribution of the fat reminding one of the Frohlich 
type, with retarded sexual development, hyperopia or myopia of a high 
degree and sometimes strabismus The irises were often blue According 
to Benda, 24 there is ample evidence of a histologic anomaly of the pitui- 
tary body in mongolism In line with this is the hypoplasia of the 
subthalamic region and of the corpora mamillaria observed in persons 
with mongolism by van der Scheer 25 In 1 case Greig 26 noted premature 
■synostosis spheno-occipitalis, and in another, a shallow sella, only 5 mm 
in depth, the dorsum sellae being small and the posterior clmoid process 
not developed These findings, in my opinion, indicate an anomaly of 
the middle fossa Greig, 27 however, expressed the belief “that the defects 
through the skull were coincident and proportionate, and that no area 

22 Morris, H Human Anatomy, edited by J P Schaeffer, Philadelphia, 
The Blakiston Company, 1943, p 1390 

23 Dr N S Riemer furnished the data on the eyes 

24 Benda, C E Studies in Mongolism III The Pituitary Body, Arch 
'Neurol & Psychiat 42 1 (July) 1939 

25 van der Scheer, cited by Kreyenberg, G , in Bumke, O , and Foerster, O 
Mandbuch der Neurologie, Berlin, Julius Springer, 1936, vol 16, p 24 

26 Greig, D Edinburgh M J 34 253, 1927 

27 Greig, D Edinburgh M J 31 560, 1924 
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seemed to present a primary disturbance ” Atrophy of the optic nerve 
has not been reported in persons with mongolism My clinical observa- 
tions revealed signs of status dysraphicus This is an important fact to 
be considered m drawing further conclusions In any case, in mongolism 
a histologically abnormal pituitary body is associated with an under- 
developed diencephalon, with sexual retardation and with anomalies of v 
the eye 

Underdevelopment of the middle cranial fossa, together with excessive 
smallness of the greater wings of the sphenoid bone, persistence of the 
primitive cramopharyngeal duct and external bilateral squint and atrophy 
of the optic nerve are encountered in hypertelorism (Greig 27 ) Sexual 
development m this disease is again retarded, the “full moon” face is 
' similar to that in Cushing’s cases of basophilic tumors of the hypophysis 
The initial lesion, m contrast to that associated with mongolism, is 
limited to a small area of the cranium, involving chiefly the middle fossa 
In comparison with the large recesses for the cerebellar lobes, the lateral 
recesses m the middle fossa appear small, although not shallow, as in 
hydrocephalus The sella turcica is large and forms a cuplike depression 
Each optic foramen is large and triangular There are no signs of 
intracranial pressure The impression is that of a localized (“segmen- 
tary”?) lesion There are no signs of status dysraphicus, which 
apparently is not at the basis of this disease * 

Primary atrophy of the optic nerve is not unusual in cases of 
Friedreich’s disease (Guillain 28 ) No explanation of this association 
has been given m the literature, the interest of most authors being 
centered on the congenital lesions of the spinal cord and of the cerebellum 
In a famed case described by Friedreich 20 himself, he noted diabetes- 
insipidus, salivation, “unmotivated” diarrhea, sweating and palpitation — 
exactly the signs mentioned by Karplus and Kreidl 19 in their experiments 
on the diencephalon The menarche is often late, and sexual impotency 
is often reported Impressive m some cases (in 2 of my observations) 
is the athletic musculature The occurrence of laryngeal crises, of 
polyuria and glycosuria, of choreic, athetoid and ticlike movements 
(noted by me) and of Torsionsspasmus and nanosomia, and, further- 
more, the adiposity and puffiness of the face, the hypoplasia and 
infantilism, as well as anatomic investigations, all furnish evidence that 
the histologic changes extend up to the fourth ventricle, to the nucleus 
ruber and the tegmentum, i e , to the diencephalon In 1 case (Fried- 
reich 29 ) a cyst was observed in the hypophysis Ferguson and Critch- 

28 Guillam, G Etudes neurologiques, Paris, Masson & Cie, 1936 series 7 

P 134 “ 

29 Friedreich, N Virchows Arch f path Anat 26 391, 1863, 68:145 1876 
70:140, 1877 
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ley s0 compared the atrophy of the optic nerve with Leber’s hereditary 
optic nerve atrophy It might be wiser to trace the atrophy under dis- 
cussion to a diencephalic lesion In 4 cases of Friedreich’s disease 
studied in the Wrentham State School, the skull, particularly the fore- 
head, was very high, reminding one of oxycephaly 

Of definite interest in arriving at a conclusion are observations on 
patients with oxycephaly (“tower skull”), a condition which is often 
associated with bilateral atrophy of the optic nerve There is a diver- 
gence of opinion as to the origin of the atrophy, but Marchesam 31 
expressed the belief that it is "primary” and not neuritic The origin 
of this atrophy has been accounted for by pressure on the optic nerves 
The optic foramens, however, are not harrowed, as observed at autopsy 
As for the role of internal hydrocephalus, evidenced by markings on the 
inner table of the cranium and the occasional hypertension of the cerebro- 
spinal fluid, it should be kept in mind “that much severer cases of that 
pathological state occur in infancy and childhood without optic atrophy” 
(Wilson 32 ) The predominant anatomic feature of oxycephaly is a 
considerable depression of the midle fossa, with the sella descending 
to the level of the cerebellar fossa (Bertolotti’s basilar lordosis) It is 
more likely that this initial dysgenesis of the sphenoid bone and of the 
sella is connected with changes in the pituitary gland and in the eyes 
Outstanding in the clinical picture are three features (1) bilateral 
atrophy of the optic nerve, (2) the frequent occurrence of divergent 
squint (as in hypertelorism) and (3) the occurrence of dyspituitarism, 
which in general has been disregarded in the writings of authors In 1 
of my cases, that of a man aged 68, deposits of fat were present on the 
thighs, the lower abdominal wall and the inner aspect of both arms 
The pelvis was large and of the female type There was gynecomastia, 
and the limbs and chest were hairless The pubic hair line was hori- 
zontal In cases recorded by Kretschmer, 33 eunuchoidism, homosexuality 
and hypoplasia of the testes and of the genitalia were manifest In 2 of 
my cases the chm was slightly i eceding and was high and strong, similar 
to the chm of acromegaly, the incisors of the upper jaw were separated, 
the hair of the eyebrows was thick and rough, and the hair of the scalp 
-was dense, thick and brittle The underdevelopment of the sexual glands, 
the preponderance of males (all my 4 patients were males) and the 
peculiarity of the chm and hair are suggestive of a disorder of the 

30 Ferguson, T R , and Critchley, M J J Neurol & Psychopath 9 120, 1928 

31 Marchesam, O , in Bumke, O , and Foerster, O Handbuch der Neurologie, 
Berlin, Julius Springer, 1936, vol 4, p 107 

32 Wilson, S A K Neurology, edited by A N Bruce, Baltimore, William 
Wood & Company, 1940, vol 2, p 1444 

33 Kretschmer, E Koerperbau und Charakter, Berlin, Julius Springer, 1936, 

V 75 
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pituitary gland Dollmger 34 reported a case of oxycephaly with Froh- 
lich’s adiposogenital dystiophy In all likelihood, the physician is 
confronted in cases of oxycephaly with a syndrome composed of changes 
in the skull, dyspituitarism and atiophy of both optic nerves The 
anatomic changes begin at the base of the skull There are no signs 
of status dysraphicus, so far as my personal experience goes Clinically, 
there is no nystagmus (Brunner 35 ), unless exceptionally, as a result 
of amblyopia 

During pregnancy an enlargement of the hypophysis always takes 
place, and it is probable that the sudden onset of amblyopia or blindness 
(amblyopia graviditatis) observed in some instances, and relieved 
immediately after delivery (Weigelm 8G ), is related to the hypophysis 
Furthermore, bilateral hemianopsia has been observed During lactation, 
amblyopia may occur Mechanical pressure in these circumstances can- 
not be questioned On the other hand, profound endocrine changes, 
originating probably in the pituitary body, are taking place The sudden 
onset of visual disturbances reminds one of Schnabel’s 12 comment Many 
signs similar to acromegaly, such as coarsening of the features, a tendency 
to glycosuria and exaggerated libido, are present In rare instances, 
recorded in the literature, attacks of glaucoma have first been observed 
during pregnancy and have ceased after delivery or soon after abortion, 
i e , at a time when the size of the hypophysis could hardly have been 
reduced 

In certain instances of infantile myxedema, bilateral primary atrophy 
of the optic nerve has been reported No explanation of this has been 
found in the literature It is noteworthy that even when the hypophysis 
is not enlaiged a large number of Erdheim’s pregnancy cells can be 
demonstrated m the anterior lobe This rather constant observation 
may call to mind the transient ocular disturbances during pregnancy 
pieviously mentioned A profound endocrine imbalance is common to 
the two conditions It might, to a certain extent, corroborate 
Schnabel’s 12 suggestion of an endocrine origin of visual defects m some 
eases of pituitary disorders In infantile myxedema there are no signs 
of increased intracranial pressure In this condition organic involve- 
ment of the pituitary body is again associated with genital underdevelop- 
ment — a constant anatomic disorder in myxedema infantum — and with 
bilateral atrophy of the optic nerve Many authors (Pmeles 37 ) believe 

34 Dollmger, cited by Schob, F G , in Kraus, F , and Brugsch, T Spezielle 
Pathologie und Therapie, Berlin, Urban & Schwarzenberg, 1921, vol 10, chap 3 
P 873 

35 Brunner, H , in Alexander, G , and Marburg, A Handbuch der Neurologie 
des Ohres, Berlin, Urban & Schwarzenberg, 1924, chap 1, p 985 

36 Weigelm, S Arch f Augenh 61 * 1 , 1908 

37 Pmeles, F Wien klin Wchnschr 1902, no 43 
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the disease to be a congenital disorder (thyreoplasia congenita) It is 
probable that the atrophy of the optic nerve represents a congenital 
anomaly As the parathyroid is intact, there is no cataract, m contrast 
to tetany, with its involvement of the parathyroid and the frequent 
occurrence of lenticular disturbances. 

COMMENT 

It might be advisable to call to mind the well known signs of primary 
atrophy of the optic nerve pallor of the disk, developing simultaneously, 
or within a short interval, in the two eyes; its progressive character, 
and the early impairment of eyesight There is no evidence of any 
preceding inflammation (of the eyeball, the orbit, the optic nerve or the 
brain and its membranes) or of mechanical pressure All these classic 
signs are consistent with the picture of a “central” congenital disturbance 
In the conditions discussed the ocular signs coincide with (a) gross 
anatomic changes of the middle fossa, including the pituitary body and 
its surroundings (pituitary tumors, arachnoiditis mterchiasmatica, oxy- 
cephaly, hypertelorism and Friedreich’s disease), and ( b ) functional 
disturbances of the pituitary body and the diencephalon (arachnodactyly, 
retinitis pigmentosa, myxedema infantum, pregnancy and lactation) 

Structural Changes — As has been mentioned, it is noteworthy that no 
signs of hydrocephalus or increased pressure are evident The changes 
are located at the junction of the notochordal and the trabecular region 
of the cranium, since in the embryo the notochord extends only as far as 
the hypophysial fossa The development of this section of the cranium, 
especially of the sphenoid bone, is highly complicated Membranes and 
cartilages participate in its formation Five centers are required to form 
the anterior, or presphenoidal, portion from the original cartilage, whereas 
the postsphenoidal portion is partly of membranous and partly of car- 
tilaginous origin Developmental disorders of this part of the skull, 
together with disorders of the nerve tissues adjoining, may easily take 
place, the skull and the central nervous system actually representing 
one unit (Erdheim 38 ) It is not without interest that, according to 
Hochstetter , 39 in early embryonic life the roof of the hypophysis and 
the floor of the interbrain are in intimate contact and that in later stages 
a connective tissue between the two can be detected As this disturbance 
of growth concerns only the prechordal part of the cranium, only the 
nose and eyes, the telencephalon and the thalamencephalon are involved 
This primary disorder concerns a minute, circumscribed portion of the 
floor of the cranium , the sequelae are far reaching On the other hand, 

38 Erdheim, J Virchows Arch f path Anat 301 763, 1938 

39 Hochstetter, F Beitrage zur Entwicklungsgeschichte des menschhchen 
Gehirns, Vienna, Franz Deuticke, 1924, vol 2, p 2 
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under the category of “hypostosis,” according to Hess , 40 are to be sum- 
marized a host of congenital anomalies, such as hydrocephalus congenitus, 
osteogenesis imperfecta, metopism, Luckenschadel (Wieland), Weich- 
schadel and Reltefschadel (M B Schmidt), dysostosis cleidocranialis, 
the vast group of manifestations of status dysraphicus (including spina 
bifida, syringomyelia, hydromyelia, encephalocele and myelocele), hetero- 
chromia of the ins (Hess 8 ), cryptorchism (Hess 41 ) and Sprengel’s 
deformity associated with defects of the spine (Dutoit 42 ) All these 
conditions are to be considered not as localized and confined to a small 
area, but as representing widespread involvement of the skull or of the 
entire skeleton They are based on a metabolic disorder, consisting of 
an anomaly of the ossifying process In none of these conditions has 
primary atrophy of the optic nerve been found, m spite of hydrocephalus 
This confirms the statement that the primary atrophy m the group of 
diseases discussed is due to a limited congenital anomaly The date of 
the beginning of this anomaly may be about the third month of embryonic 
life 

Functional Signs — These may be interpreted as dependent on a dis- 
turbed function of the pituitary-diencephalic system They exhibit a 
striking similarity to the signs noted by Karplus and Kreidl 10 and 
Ranson 20 after stimulation of the vegetative center on the fldor of the 
brain, m the diencephalic area close to the chiasm 

The atrophy of the optic nerve under discussion is not of inflammatory 
origin ; neither are the signs of acute glaucoma The course of the atrophy 
is progressive and irretrievable, as congenital anomalies of the central 
nervous system commonly are It is not primarily associated with 
nystagmus The latter, if present, is due to impairment of eyesight 
This fact may be explained by the lack of connection of labyrinthine 
nystagmus with the forebrain The triad — optic nerve atrophy, struc- 
tural anomalies of the middle fossa and diencephalic signs — may tlvow 
light on the pathogenesis of atrophy of the optic nerve in certain con- 
genital and m some acquired organic diseases, as will be shown m the 
fifth article of this series The origin of this atrophy has been veiled 
in complete darkness Deeper and more extensive studies are required 
to substantiate this view It may, nevertheless, be recalled that in the 
second article 9 evidence was provided for the intervention of the dien- 
cephalic area m the pathogenesis of glaucoma The mam clinical signs 
of glaucoma could be traced back to a nervous factor originating in this 
area In the present article, various suggestions are made that a certain 
type of atrophy of the optic nerve may originate m the same locality 
15 Kenwood Street, Brookline (46) 

40 Hess, L Human Biol 18 * 61, 1946 

41 Hess, L J Nerv & Ment Dis 97 423, 1943 

42 Dutoit, F Brain 54 421, 1931 



SENSORIAL RETINAL RELATIONSHIP IN 
CONCOMITANT STRABISMUS 

HERMANN M BURIAN, MD 
BOSTON 

I INTRODUCTION 

CORRESPONDING RETINAL ELEMENTS 
NORMAL AND ANOMALOUS RETINAL CORRESPONDENCE 

A LL VITAL manifestations in man have an objective and a sub- 
• jective aspect The interrelation of these two aspects represents 
one of the most complex problems of psychophysiology and philosophy 
But the relation is accessible to a relatively simple analytic investigation 
when it is reduced to the basic sensory phenomena, as, for instance, 
in studying the act of vision Such studies do not require the solution 
of the general problem — if this is at all soluble by rational methods — 
but, rather, form the basis for it 

In the act of vision the “objective sphere,” or “aspect,” consists m 
(a) the object points in space and the wavelengths emitted or reflected 
by them (visual stimuli) and (b) the geometric optic properties of the 
refractive media of the eye, which determine the place and character of 
the dioptric image on the retina, and, furthermore, (c) the anatomic 
and physiologic properties of both the structures sensitive to light in 
the eye and the nerve pathways and centers involved (peripheral and 
central part of the visual apparatus) The “subjective sphere” is 
represented by the perception of light, color and form and by the sub- 
jective localization of objects 

The visual apparatus is not a receptor organ in a purely passive 
sense, it is an instrument which actively transforms the objective world 
of visual stimuli into man’s subjective world of coloi, form and spatial 
distribution 

It would eliminate confusion in the terminology of physiologic optics 
if consistent distinction were made between the subjective and the 
objective sphere m the act of vision But such a distinction exists only 
in part It is obvious to any one that the terms wavelength and color 
are not interchangeable, but in the field of space sense there is no 

Submitted as a candidate’s thesis for membership in the American Ophthal- 
mological Society 
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unequivocal terminological diffei entiation between the objective and the 
subjective visual space 1 

It is, therefore, doubly necessary to achieve a cleai understanding 
of the fact that the objective and subjective spheres are incommensurate 
There is no yardstick for the subjective sphere, and the measurements 
which one is able to make in the objective sphere are not directly 
applicable to the subjective sphere However, there is a constant rela- 
tion between the two, and, although its exact nature is not known,, 
the fact that this constant relation exists makes it possible to characterize 
quantitatively man’s subjective world by observing the changes which 
it undergoes under the influence of measurable changes m the objective 
world 2 

In this way it has been established that there are certain constant 
discrepancies between the objective and the subjective visual space It 
is known, for instance, that a plumb line seen monocularly to the exclu- 
sion of all other visual objects m the field of view appeals to most 
obseivers to be tipped tempi eward with its uppei end It is known, 
furthermore, that all observers make a constant error in attempting to 
divide a monocularly seen straight line when nothing but the line is 
visible to the observer (Kundt-Munsterberg partition experiment) 
These and other discrepancies are due to a peculiar distribution of the 
retinal elements, or, rather, their spatial values 

The difference between the objective and the subjective visual space 
is most vividly demonstrated when one examines the subjective localiza- 
tion in binocular vision By simplifying the visual space for the pur- 
poses of the experiment and by excluding all accessory clues for spatial 
localization , 3 it can easily be shown that the objective position of points 

1 The good German writers make such a differentiation They distinguish, 
for instance, between Gesichtsraum, Gesichtsfeld, Aussenobjekl or Gesichtsobjekt, 
Fixahonspunkt and Ltmgshoropter, on the one hand, and Seliraum, Sehfeld , 
Sehdmg, Anschawmgsbild, Kemstelle and Kernflache, on the other The first 
group refers to the objective space, the second, to the subjective space Tschermak- 
Seysenegg, A Optischer Raumsinn, in Bethe, A , von Bergmann, G , Emden, G, 
and Elhnger, A Handbuch der normalen und pathologischen Physiologic, 
Berlin, Julius Springer, 1931, vol 12, pt 2, p 893 

2 Tschermak-Seysenegg, A Der exakte Subjektivismus in der neueren 
Sinnesphysiologie, Arch f d ges Physiol 188 1, 1921 

3 Physiologic, as well as clinical, experience has shown beyond any doubt 
that the basis of binocular vision — the identity of the visual direction of corre- 
sponding points and stereoscopic depth perception based on the simultaneous 
stimulation of horizontally disparate retinal elements — is an innate factor There 
are, however, numerous ocular factors (such as all perspective clues and form 
clues), as well as extraocular ones (such as tactile and proprioceptive clues 
derived from the position and movement of the body), which materially influence 
spatial orientation under ordinary conditions of seeing These factors are sum- 


(Footnote continued on nevt page) 
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an space does not coincide with the localization which is subjectively 
attributed to them 

Assume that a normal subject fixates bmocularly the object point F 
and that there are two other object points, A h and A n , in his field of 
view (fig 1 A) Suitable screens are so arranged that he sees A h only 
with the left eye and A n only with the right eye As long as the subject 
continues to fixate F, he will see the object points A L and A R behind each 
other m the direction indicated by the arrow $ Analogously, the object 
points B h and B n (fig IB) will appear behind each other in the direc- 

F F | / 




A B 

Fig 1 — The lines of direction and the visual directions Fft and Fh are 
lines of direction of the foveas /l and f R , Btbt and B R b n , lines of direction of the 
retinal elements bu and b R , 0 and P, common visual directions of the foveas ft, and 
/e and the retinal elements bt and bu In A, the object points F, At, and Ah 
appear to lie behind each other in the direction 0, in B, the points Bv and An 
‘behind each other in the direction P 

■tion ft as long as the subject fixates the point F, which continues to 
appear m the direction <f> Thus, the subjective localization of the points 
A h , As., B’s and B R is at variance with their objective position The 

-marized under the heading of “empiric factors of spatial orientation,” since they 
are acquired through experience in the subject’s life The latter factors gen- 
erally have to be excluded in experiments concerned with binocular spatial 
localization The relationship between the two groups of factors is discussed 
’by H M Bunan (Influence of Prolonged Wearing of Meridional Size Lenses 
on Spatial Localization, Arch Ophth 30 645 [Nov ] 1943 See also Tschermak- 
Seysenegg 1 and Fleischer, E Die Querdisparation als physiologische Grundlage 
<des binokularen Tiefensehens, Ztschr f Psychol 47 65, 1939) 
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pairs of points indicated by the same letter appear to lie in the same 
dnection, although they are widely separated m space How can this 
discrepancy be explained ? 

The lines which connect in a geometric constiuction the object 
points with the letinal elements on which they are imaged aie called 
the “lines of direction ” Their position is determined by the geometric 
optical properties of the media through which the rays of light emitted 
or reflected by the object points pass before reaching the sensory 
epithelium of the retina The lines of direction belong to the objective 
sphere, and they determine only which 1 etmal element will be stimulated 
by the object point The position or localization of the subjective 
correlative of that point m the subjective space, that is, where it will 
be seen, is determined by another, a subjective factor, designated as 
the “spatial value” of the stimulated retinal element 4 5 6 This spatial value 
manifests itself m the direction in which the point appears in subjective 
space, each retinal element possesses a certain “visual direction,” m 
which the stimulus which leaches the retinal element is localized The 
objective lines of direction thus have their subjective correlative in the 
visual direction G 

The line of direction which connects the fixation point with the fovea 
is of special importance It is the “principal line of direction,” the 
“visual line” or “the line of gaze ” 0 The visual direction of the fovea 
is also of particulai significance, it is the “principal visual direction” 
It must be emphasized that the visual directions are not absolute direc- 
tions, they change with the position of the eye, but then i elation to the 
principal visual direction remains the same 

The spatial values are inherent in each retinal element, owing to 
the anatomically fixed nervous connections with the cortex of the brain, 
m which all elements of the retinal mosaic are represented m analogous 
distribution 7 But the directional spatial values make sense only so fai 

4 The terms “retinal element” and “retinal point” are used throughout this 
article in the sense defined by C S Sherrington (The Integrative Action of the 
Nervous System, New Haven, Conn, Yale University Press, 1906, p 377) as 
“the retinocerebral apparatus engaged in elaborating a sensation in response to 
excitation of a unit area of retinal surface ” Similarly, “retina” is the integral 
of these unit areas 

5 The two are not synonymous, and the visual directions as such are inde- 
pendent of the lines of direction This is evidenced by the fact that localized 
mechanical or electrical stimulation of retinal elements causes the appearance 
of a phosphen in the very same direction in which an object causing optical 
stimulation of the same retinal elements would be localized In the case of 
mechanical or electrical stimulation, there are, of course, no lines of direction 

6 With regard to this terminology, see Lancaster, W B Terminology m 

Ocular Motility and Allied Subjects, Am J Ophth 26 122, 1943 

7 Certain restrictions applying to this statement will be made later 
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as they are related to the visual direction of the fovea They are, there- 
fore, designated as "relative directional spatial values ” 

In figure 1, the lines of direction are indicated by solid lines, the 
visual directions, by arrows Ff h and Fj n are the lines of direction 
of the foveas , B R b L and B R b R , the lines of direction of the retinal elements 
b R and b R 4> is the visual direction of the foveas , and since A R and At 
are also situated on the lines of direction of the foveas and therefore 
imaged on them, they are subjectively localized in the principal (foveal) 
direction Similar considerations apply to the subjective directional 
localization of the object points B R and B n , which have the same 
relative distribution 8 9 and stimulate the retinal elements b R and b R The 
subjective direction in which the object points A R A R , B h B R appear 
is determined by the lelative directional spatial values inherent in the 
retinal elements 

It is evident from figure 1 that certain elements of the two retinas 
have one and the same spatial value or visual direction The points 
A-l, and A r will appear m the same subjective direction, <£, no matter 
whether they are objectnely situated on the visual line of the left or 
of the right eye, and a similar deduction applies to all other points in 
space This fact is the most basic principle in the physiology of binocular 
vision and is known as the “law of the common visual direction ” 6 
The retinal elements which have common visual directions are “corre- 
sponding retinal elements ” This is the only adequate definition of 
corresponding retinal elements 10 and satisfies all needs It can also be 

8 The lines of direction pertaining to the points Bi and Bn subtend the same 
angles at the nodal point of the left and the right eye, respectively 

9 Hering, E (a) Zur Lehre vom Ortssmn der Netzhaut, Beitrage zur 
Physiologic, Leipzig, Wilhelm Engelmann, 1861, book 1 , ( b ) Das Gesetz der 
identischen Sehrichtungen, Arch f Anat , Physiol u wissensch Med , 1864, p 27 , 

(c) Der Raumsmn und die Bewegungen des Auges, m von Hermann, L 
Handbuch der Physiologie, Leipzig, F C W Vogel, 1879, vol 3, chap 5 

(d) Hillebrand, F Die Heterophorie und das Gesetz der identischen Sehrich- 

tungen, Ztschr f Psychol u Physiol d Sinnesorg 54 1, 1909 ( e ) Tschermak- 

Seysenegg 1 

10 The concept of corresponding retinal elements has caused a great deal of 
confusion F H Verhoeff (Anomalous Projection and Other Visual Phenomena 
Associated with Strabismus, Arch Ophth 19 663 [May] 1938) stressed this 
and offered a new definition of corresponding retinal points I find myself in 
disagreement both with the basic assumption and with many details of Verhoeff's 
paper and feel that, in view of the great authority which every article by this 
distinguished writer carries, a documented dissenting opinion should be voiced 
for the benefit of those who are less acquainted with the subject 

However, since this paper is not primarily a controversial one, but intends 
to bring a constructive contribution to the knowledge of the sensorial retinal 
relationship in pathologic conditions, the discussion of Verhoeff's views will be 
postponed until the end of this paper 
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formulated in the following way Corresponding retinal elements are 
those elements of the two letinas the stimulation of which, in binocular 
vision, gives rise to the localization in one and the same visual direction, 
no matter whether the stimulus reaches the letmal elements m one eye 
alone or the corresponding elements in the other eye alone or both 
simultaneously 

For certain purposes it is expedient to add other charactei istics to 
the definition of corresponding retinal elements, such as their distribu- 
tion If one performs a mental experiment and superimposes the right 
on the left retina so that the two foveas and the principal meridians 
coincide, a pin stuck into any pait of the letmas which cover each 
other will strike coriespondmg letmal elements Generally speaking, 
corresponding retinal elements have the same relative position with 
respect to the fovea 11 How ever, this is only a secondary property of 
the corresponding retinal elements , it is not essential and only approxi- 
mately true 

Neither should the definition be based on the fact that the simul- 
taneous stimulation of corresponding retinal elements conveys a single 
visual impression The corresponding points share this property to 
some extent with the so-called noncorresponding, or disparate, retinal 
elements 12 The only quality vdnch is propei to the corresponding retinal 
elements, and only to them, is the common visual direction 

It is a consequence of the existence of coi responding retinal elements 
that the two eyes of a normal person must be consideied a single organ 
from a subjective sensorial point of viev r The imaginary third eye 
shown m figure 1, which contains the visual directions of the corre- 
sponding retinal elements and their intersection, 13 represents this 
■ — » 

11 von Helmholtz, H Helmholtz’s Treatise on Physiological Optics, edited 
by J P C Southall, Ithaca, N Y, The Optical Society of America, 1925, 
vol 3, p 417 It is assumed in this gross mental experiment that the spatial 
values are uniformly distributed in the two retinas This is not the case, and 
the position of the corresponding points can be determined only by subjective 
criteria (cf Hofmann, F B Die Lehre vom Raumsinn, in Graefe, A , and 
Saemisch, T Handbuch der gesamten Augenheilkunde, Leipzig, Wilhelm 
Engelmann, 1925, vol 3, pt 2, chap 13, p 218) 

12 A single visual impression is obtained also by simultaneous stimulation 
of noncorresponding retinal elements which he within the so-called Panum areas, 
and stereoscopic single vision is possible altogether only on the basis of simul- 
taneous stimulation of horizontally disparate retinal elements 

13 Experiment has shown that the center of the visual directions is not always 
m the median plane of the observer’s head, it may be shifted toward one eye or 
the other This was already known to Hering, and it is unquestionably of a 
certain practical importance but is not of further concern in this paper However, 
it is of interest to note it here in passing, because m the case of a shift of the 
center of the visual directions toward one eye or the other, not even the fixation 
point F would coincide with its subjective correlative (the Kernstelle, m Henng’s 
terminology) 
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“cyclopean eye,” which is the subjective coi relative of the two objective 
eyes But it must always be borne m mind that both the visual direc- 
tions and “the cyclopean eye” aie nothing hut the descnption of a 
subjective experience 14 

It has been emphasized that the visual directions represent relative 
spatial values The secondary visual directions have a fixed position 
only lelative to the principal visual direction The principal visual 
direction has no absolute position relative to the coordinates of the 
subjective space 01 to the subjective coordinates of the observer’s head 
The absolute position of the, principal visual line changes with the 
position of the eyes The “absolute,” or "egocentric, spatial localiza- 
tion,” which is clinically investigated, foi instance, by the pointing 
expei iment m cases of paralyses of the ocular muscles, must be clearly 
distinguished from the relative spatial localization It will be seen 
m latei sections of this paper that much of the confusion existing in 
the literature on anomalous retinal correspondence is caused by the 
fact that this distinction is not clearly understood 

In defining corresponding retinal elements, one has at the same time 
defined "normal retinal con espondence” , one has only to change the 
wording and to state that the sensorial letmal relationship, or the 
retinal correspondence, is normal if the retinal elements which should 
be corresponding, such as the two foveas, have common visual direc- 
tions 15 From this definition of normal retinal cori espondence one can 
derive logically a definition of "anomalous i etmal correspondence ” If 
elements of the two retinas which are de norma noncorresponding or 
disparate — foi instance, the fovea of one eye and an eccentric retinal 
element of the other eye — acquire a common visual direction, this new 
sensorial relationship is termed anomalous 

14 Hofmann, on page 236 of his monograph, 11 expressed this idea clearly 
in the following passage “The fact must be emphasized that the theory of the 
visual directions is not to be understood as though the retinal images were 
‘projected outward’ from the median imaginary eye along the visual directions 
mstea*d of from each individual eye along the lines of direction This opinion, 
like the projection theory m general, is derived from the false assumption that 
-the retinal images are first presented to the mind and that subsequently one 
must somehow have transposed them into space Indeed, most people have no 
inkling of their existence but are aware only of the sensation in the subjective 
visual space The visual directions are only a subsequent intellectual reconstruction 
of this immediate experience ” 

15 The definition of normal correspondence requires, however, the added 
qualification that the simultaneous stimulation of the corresponding retinal elements 
must convey a single visual impression which is not accessible to further analysis 
This was pointed out in a previous paper (Burian, H M Fusional Movements 
in Permanent Strabismus A Study of the Role of the Central and Peripheral 
Retinal Regions in the Act of Binocular Vision in Squint, Arch Ophth 26 626 
[Oct] 1941) 
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Before showing that the condition of anomalous retinal conespon- 
dence is not merely a logical deduction and that the definition given is 
supported amply by clinical evidence, one must first review the methods 
m use foi the clinical determination of the sensorial retinal relationship 
It is of importance foi the interpretation of the lesults to have a 
thorough understanding of these methods, because, as will be seen later, 
the results of the examination depend largely on the conditions under 
which the examination is performed 

II METHODS USED IN THE CLINICAL DETERMINATION 
OF THE SENSORIAL RETINAL RELATIONSHIP 

Ingenious laboratory methods have been devised foi the determina- 
tion of the distribution of corresponding elements in the letmas of 
noimal persons These methods, howevei, are not applied routinely 
in clinical examinations and are not of concern m this paper 

The methods employed foi the clinical determination of the retinal 
correspondence can be divided into two groups The first group com- 
pnses the methods in which the objective position of the eyes, the 
angle of squint, is compared (a) with the subjective directional localiza- 
tion of a biretmal stimulation or (b) with the angle at which the patient 
superimposes or fuses dissimilar visual impressions reaching the two 
letmas In the second group the subjective visual direction, or direc- 
tions, of the two foveas are determined directly These methods will 
now be discussed in some detail 

1 METHODS COMPARING THE POSITION OF THE EYES WITH THE 

SUBJECTIVE LOCALIZATION 

Double Image Test — The images of all object points seen through a 
pi ism are shifted on the retina m the direction of the base of the prism 
Assume that a prism too strong to cause fusional movements is placed with 
the base nasalward m front of the right eye of an observer who at first 
fixates bmocularly the object point F (fig 2 A) The image of the fixation 
point F, which previous to the introduction of the prism impinged on the 
light fovea f R , is now shifted to the nasal letmal point / R , there is an 
object point P, which was originally imaged on the temporal retinal 
element p R and is now imaged on the fovea / R However, no change 
has occurred m the position of the images of the left eye, the fixation 
point F is still imaged on the fovea fu and the object point P, on the 
nasal letmal element p h Nor has the sensorial retinal relationship been 
altered by the introduction of the prism, and the law of the common 
visual directions still applies Therefore, since F is imaged on the 
left fovea and B on the right fovea, both points must appear m the 
visual direction <f> of the foveas On the other hand, the fixation point 
F is imaged on the fovea of the left letma and on an eccentric element 
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of the right retina These elements of the two retinas ai e disparate and 
thus have different visual directions Therefore, the point F must be 
localized in two directions m the subjective space Analogous deduc- 
tions apply to all other object points, none of them is imaged on corre- 
sponding points, and consequently they must all be represented by two 
sensations in the subjective space, indeed, all object points seen by the 
observer will appear to him to be double 

If the observer pays close attention to the double images, or if 
the stimuli reaching the two eyes are in some way differentiated, it will 
be possible for the observer to give exact mfoi mation as to the position 
and distance of the double images If the prism is placed with its base 
nasalward, as shown in figure 2 A, the double images will be displaced 
toward the eye which has the prism in front of it This condition is 



Fig 2 — Diplopia produced by prisms A, prisms with base placed nasalward 
in front of the right eye (uncrossed diplopia) , B, prism with base templeward in 
front of the right eye (crossed diplopia) 


designated as “homonymous, or uncrossed, diplopia ” If a prism with 
its base templeward is introduced m front of one eye (fig 2 B), the 
fixation point, together with all other object points, is shifted toward 
the temporal side in that eye The condition thus created is in every 
respect analogous to the one which is produced by the introduction of 
a prism with the base m the nasal direction, but the sign is opposite 
The double images are displaced m the direction of the contralateral 
eye, i e , a “heteronymous, or crossed, diplopia” will occur 

In addition to the position of the double images, their separation 
from each other is also characteristic The relation of the common 
visual directions of the eccentric retinal elements to the visual direction 
of the foveas is a quantitative one If the strength of the prism chosen 
for the experiment is such that it displaces the images m one eye 10 
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arc degrees, the double images will appear to be 10 arc degrees apart 
In other words, the distance of the double images, measured m arc 
degrees or prism diopters, is equal to the strength of the prism, the 
distance of the double images is a measure of the introduced prism 
strength 

This is true not only for prisms placed horizontally m front of an 
eye, but also for those placed in a vertical position The double images 
will appear above and below each other, and their angular separation 
is always equal to the prism strength 


tangent screen tangent screen 



Fig 3 — Diplopia m strabismus with normal correspondence A, uncrossed 
diplopia in convergent strabismus, B, crossed diplopia m divergent strabismus 


A patient with convergent or divergent strabismus whose retinal 
relationship is normal reacts m no way differently from the normal 
obseiver who has a horizontal prism in front of one eye except that 
he is usually not aware of diplopia because of suppression Assume 
that the left eye is turned in 10 arc degrees when the right eye fixates 
the object point F (fig 3 A) The image of the fixation point then 
falls on an eccentric nasal point of the left retina, the distance of which 
from the fovea is 10 arc degrees The result is that point F appears 
m two directions m the subjective space, namely, m the directions of 
and \ The angular separation of the double images is 10 arc degrees, 
and the image seen with the left eye is to the left of the one seen by 
the right eye ( uncrossed diplopia) 
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If the patient has a divergent stabismus of 10 arc degrees m the 
left eye (fig 3 5), object point F appears m the subjective visual 
directions <f> and A, and the double images are again separated by 10 
arc degrees , but this time the image seen by the left eye is to the 
light of that seen by the right eye (crossed diplopia) 

When the retinal correspondence of a squinting patient is disturbed, 
he will no longer localize the double images as would a normal observer 
who has a prism in front of one eye The distance of the double 
images, as seen by the patient, will be smaller than would be expected 
fiom the objective determination of the angle of squint, and he may 
even show heterom mous, .instead of homonymous, diplopia and vice 
\ersa 

Normally, the two fo\eas hate one and the same visual direction 
In anomalous coriespondence the visual directions of the deviated eye 
are shifted in such a way — relative to the visual directions of the fixating 
eye — that the fovea ot that eye has a common visual direction with an 
eccentric retinal element of the other eye Thus the two foveas now 
have two visual directions and the angle between the two is called the 
“angle of anomal),” or “angle of adaptation” (Chavasse) This angle 
is indirectly determined in the double image test and on the synoptophore, 
oi directly in Lancastei’s led-green test, oi in a more perfect waj in the 
after-image test 

By comparing the objectively measuied angle of squint with the 
angular distance of the double images, one can form a judgment about 
the sensorial retinal relationship in a patient with strabismus If the 
angle of squint is 10 arc degrees and the double images have an angular 
distance of 10 ate degrees, the angle of anomaly is zero, and the 
retinal correspondence is normal If the angle of squint is 10 arc degiees 
and the double images coincide (angular distance, zero), the angle of 
anomaly is also 10 arc degrees, and there is anomalous correspondence 
adapted to the angle of squint If the angle of squint is 10 arc degrees 
but the angular distance of the double images is only 5 arc degrees 
(angle of anomaly, 5 aic degrees) then there is an anomalous corre- 
spondence which is not adapted to the angle of squint 16 

16 Tschermak-Seysenegg 1 has divided on this basis all patients with concomi- 
tant squint into the following three groups group I patients who have a motor 
anomaly (strabismus) but whose sensorial relationship is normal , group II patients 
with a motor anomaly and a harmonious (fully adapted) sensorial anomaly , 
group III patients with a motor anomaly and a nonharmonious (subharmonious, 
Chavasse) sensorial anomaly This classification is convenient and is recommended 
for general use It is obvious that a patient may not at all times belong to the 
same category He may have originally belonged to group II or III but may have 
been changed to group I by orthoptic treatment Or he mav have belonged to group 
II and have been operated on , immediately after the operation he mav belong to 
group III 
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Many different possibilities of anomalous localization of the double 
images do actually occui I shall describe now only one instructive 
example, to which considerable attention will be given in a subsequent 
part of this paper This is the case in which the angle of anomaly 
is equal to the angle of squint, 1 e , the case m which the retinal corre- 
spondence is fully adapted to the angle of squint If a patient has a 
convergent strabismus of the right eye of 15 arc degrees (fig 4 A), one 
expects to find that he will see uncrossed a double image the angulai 
separation of which is 15 arc degrees However, on examination, one 
may find that the patient does not see double and that the two differen- 
tiated images of the fixation point F coincide m his subjective space, 
although the right eye is deviated What has happened ? The two 
foveas no longer have a visual duection m common The sensorial 


tangent screen 


TANGENT SCREEN 




Fig 4 — Convergent strabismus of the right eye A, uncrossed diplopia in 
normal correspondence, B, no diplopia in harmonious anomalous correspondence, 
C, postoperative crossed diplopia due to persistence of anomalous retinal correspon- 
dence 


lelationship of the two retinas has adapted itself to the altered mechan- 
ical conditions, and the fovea of the left eye has acquired a common 
visual direction with that of the eccentric point l R , situated 15 arc degrees 
to the nasal side of the right fovea (fig 4 B) These disparate elements 
of the two retinas now have an anomalous common visual direction, 
and the object points F and P are therefore localized m the common 
visual direction <f> in the subjective space The angle of anomaly (i e , 
the angle between the visual directions of the two foveas) is 15 arc 
degrees 

If the patient w ere operated on and the angle of squint were reduced 
to zero, the patient would at first — and often for a long time after the 
opeiation — retain his sensorial anomaly, that is to saj' he would still 
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show an angle of 15 degrees between the visual directions of the two 
foveas As a result, he would then show diplopia in the double image 
test, although the visual lines of the two eyes intersect at the fixation 
point The double image would be localized m a crossed position, at an 
angular distance of 15 arc degrees from the fixation light (fig 4 C) 17 

The practical application of the double image test is simple, and the 
test can be performed with means easily accessible to every ophthal- 
mologist All one needs is a tangent scale or tangent screen with a 
light in its center and a loose red filter or a Maddox rod The test is 
performed in a lighted room, in order to permit observation of the 
patient’s eyes 

After the patient’s angle of squint has been objectively detei mined, 
he is seated at a suitable distance (not less than 2 5 meters) m front of 
the center of the tangent scale and is asked to fixate the light A red 
filter is then placed in front of one of the patient’s eyes The othei eye 
sees the yellow fixation light and the numbers on the tangent scale, as 
a rule this eye is used for fixation A patient who has strabismus, or 
for that matter heterophoria, now usually sees two lights, a red one and 
a yellow one, and he is asked whether the red light is to the left or to 
the right, whether it is above, below or on a level with the yellow light 
and near which number or numbers it is located Knowing the type and 
amount of the patient’s strabismus, one also knows what answer one 
must expect if his retinal correspondence is normal If the ansnei 
differs from the one expected, the patient’s retinal correspondence is 
usually anomalous 

The test can be performed successfully on children of average intelli- 
gence as young as 3 years of age But for all its simplicity of execution, 
the double image test requires a certain amount of experience if errors 
are to be avoided and if difficulties, which arise frequently, are to be 
overcome 

The red filter must be sufficiently dark to eliminate from the field of 
view everything except the fixation light, which appears as a red spot 
This is essential , the double image test is designed on the basis of com- 
plete dissociation of the two eyes, and this is not achieved if the covered 
eye can faintly see the scale or other objects through the filter 

The test is facilitated greatly if it is begun by covering alternately 
fiist one eye of the patient and then the other, showing him that he sees 
with one eye the fixation light and the scale and with the other a red 
spot of light Then, when both eyes are uncovered, the patient is more 
likely to be aware of the double images It is frequently difficult to 
elicit double images in testing patients with strabismus because of their 

17 This postoperative crossed diplopia was observed early in the study of cases 
of strabismus and was designated as paradoxic diplopia 
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tendency to suppress the images of the deviated eye, especially in the 
presence of pronounced amblyopia However, it is almost always pos- 
sible to make the patient conscious of the double images if the test is 
applied with sufficient patience and sorqe skill One should nevei be 
satisfied with a double image test in which only one eye is covered by 
the red filter One should always attempt to perform the test by cov- 
ering first one eye and then the other and comparing the answers 
received These answei s are not always identical Frequently one finds 
a so-called “dissociated vertical divergence” combined with a strabis- 
mus 18 This condition is characterized by an upward movement of the 
covered, darkened eye and is expressed m the double image test m the 
apparently contradictory finding that there seems to be a right hyper- 
phoria when the right eye is covered and a left hyperphoria when the 
left eye is covered A small dissociated vertical divergence often escapes 
notice m the cover test, and the only certain way in which it can be 
detected is by a pioperly executed double image test Another reason 
for covering the two eyes alternately with the red filter is the interesting 
fact that the retinal coriespondence may vaiy according to which eye is 
used for fixation, this will be discussed in more detail in a later part of 
this paper Finally, if the double image test is used m a case of recent 
paralytic strabismus, the difference m localization when the eyes are 
covered alternately is an indication of the difference between the primary 
and the secondary angle of squint 

In making the double image test, the red glass should always be 
placed first m front of the eye which the patient uses habitually for fixa- 
tion In virtually all cases of strabismus there is some degree of sup- 
pression , by dimming first the image of the dominant eye, it is easier to 
elicit double images and to teach the patient what he is supposed to see 
Even when this precaution is used, it is not always possible to obtain 
double images One frequently has to resort to a simple device which 
never fails in the end to give the desned result By placing together 
with the red filter a prism of 5, 10 oi 15 A base up or base down m front 
of one eye, the image is displaced to a penpheral region where the sup- 
pi ession is not very strong The patient wall immediately and precisely 
report the position of the double image In evaluating the result of the 
test, the fact that a prism was introduced must, of course, be taken into 
account 

If one eye is highly amblyopic, the patient may be unable to perceive 
the faint red image of the fixation light as seen thiough the filter In 
such cases one has eithei to choose a lighter red filter or be satisfied 

18 Bielschowsky, A Disturbances of the Vertical Motor Muscles of the 
Eyes, Arch Ophth 20 175 (Aug ) 1938 
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with the lesult obtained m the first half of the test, when the normal eye 
was covered 

Another difficulty which may occasionally ai lse is due to the inability 
of patients with anomalous coriespondence to localize the position of the 
double image relative to the central light of the scale They see both 
lights and see them simultaneously, but they are unable to tell anything 
about the localization of the double image , they may not even be able to 
state whether the led light is to the right or to the left of the white light 
01 whether they are 2 feet or 1 inch (60 or 2 5 cm) apart This 
happens only when the retinal correspondence is anomalous, theo- 
retically, cases of this kind aie of importance and wall be discussed later 
Piactically, one may be satisfied with the statement that the patient 
shows anomalous correspondence in the double image test If a quanti- 
tative determination of the angle of anomaly is desired, it can in the end 
be obtained even in these cases if the examiner has sufficient patience 
and repeats the test often enough Vertical prisms are again helpful, 
just as m the presence of marked suppression 

It is ahvays necessary to make sure by questioning the patient 
whether or not he sees the two lights simultaneously Certain patients 
have a capacity for very lapid alternation and may repoit that the red 
and the w lute light coincide, from which one w'ould conclude that there 
is an anomalous correspondence adapted to the angle of squint Unless 
one has made sure that the patient sees the tw'O lights simultaneously, 
one cannot rety on this conclusion 

Even w'hen it seems beyond doubt that the patient’s reports are 
lehable, it is often advisable to verify the findings by adding prisms 
successively m the four cardinal directions and to check the patient’s 
answ^eis by the prism displacement This is useful when one is examin- 
ing small children Such children, especially those of preschool age, 
should not be asked to tell wdiere they see the red light, but should be 
invited to go to the scale and put their finger on the place wdiere they 
saw the red light 

Pi isms must also be used in the double image test to offset part of 
the angle of squint if the angle is very large But it is not advisable to 
correct the angle fully In this event there would be a simultaneous 
stimulation of both foveas, and this results at times m a different localiza- 
tion than when one fovea and a peripheral element of the retina of the 
other eye are stimulated, 19 which is the way in which the eyes of a 

19 Bunan 15 Since publishing this paper, I have found that von Graefe made 
the same observation as early as 1855 He reported it in his masterly way and 
interpreted it correctly (von Graefe, A Ueber eigenthumhche, zur Zeit noch 
unerhlarhche Anomahen in der Projektion der Netzhautbilder, Arch f Ophth 
1 284, 1855) A man with a small residue of convergent strabismus after operation 
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squinting patient aie used under normal conditions However, if it is 
desired to investigate the response of the two foveas to simultaneous 
stimulation, for instance, previous to operation, this can easily be done 
by reducing the angle of squint to zero with the help of prisms and 
lepeating the double image test 

This test reveals whether a patient uses normal or anomalous retinal 
correspondence, but it also offers an opportunity for a quantitative deter- 
mination of the angle of anomaly One must, however, recognize the 
fact that the accuracy of the method is limited by the relatively low 
degree of accuracy inherent m all measurements for strabismus The 
angle of squint is subject to fluctuations and may vary while the double 
image test is performed One would, therefore, not be justified in saying 
that a patient has anomalous correspondence because the angle of squint 
measured objectively was 16 arc degrees and the angle of anomaly was 
14 arc degrees These differences will naturally be less apparent if the 
angle of squint is large, but they may become very noticeable if the 
angle of squint is small If the discrepancies are considerable, it is 
advisable to redetermine the angle of squint objectively 

In general — and this applies to all objectn e and subjective tests for 
strabismus — one should never satisfy oneself with a single test Each 
test should be repeated two or three times successively and rechecked at 
different times Only thus can one obtain reliable information about the 
motor and sensorial conditions m a case of strabismus Not only is the 
angle of squint subject to certain changes, the anomaly of the retinal 
correspondence is by no means a fixed and unchangeable one To be 
sure, m some instances it is deeply rooted and remains exactly the same 
over a period of years of observation In others it is not so firmly estab- 
lished and is then subject to frequent changes To ascertain this fact 
is in itself of importance for the prognosis m the individual case 

Modifications of the Double Image Test — Modifications of the 
double image test have been devised One of them is Lancaster’s red- 
green test 20 In this test there is no central fixation light on the tangent 
screen The patient wears red-green spectacles — red on the right eye 
and gieen on the left eye With a red and a green flashlight projector, 
red or green spots or lines can be thrown on any desired place on the 
screen If the patient is to fixate with the right eye, the examiner 
handles the red projector, and the patient handles the green projector, 
if the patient is to fixate with the left eye, patient and examiner exchange 

showed slightly uncrossed diplopia when fixating with that eje When the angle 
of squint was compensated for by prisms, there suddenly was crossed diplopia with 
considerable distance between the double images No change m the position of the 
eyes accompanied the sensorial change 

20 Lancaster, W B Detecting, Measuring Plotting and Interpreting Ocular 
Donations, Arch Ophth 22 867 (Nov) 1939 
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flashlights The examiner throws the red or green light on the chosen 
place on the screen, and the patient moves his flashlight until the red 
and green lights appear to him to be superimposed on the tangent 
screen From the objective position of the lights on the screen — and 
knowing the objective position of the patient’s eyes — the examiner can 
conclude what his retinal correspondence is 

The basic difference between the double image test as previously 
described and the red-green test is that in the former only one stimulus 
is m the field of vision of the t\\ o eyes, while in the latter a stimulus is 
presented to each eye , in the double image test the patient has to localize 
the double images resulting from the simultaneous stimulation of one 
fovea and an eccentric element of the retina of the other eye, m the 




Fig 5 — Diagrammatic comparison of the double image test with Lancaster’s 
red-green test in a case of convergent strabismus of the right eye with normal 
retinal correspondence In the double image test, the fixation light is imaged 
on the fovea of the fixating eye and a peripheral element of the deviated eye, 
result uncrossed diplopia In Lancaster’s test, each test line is brought onto the 
fovea of the eye with which it is seen , result crossed position of the test lines 

red-green test the patient must superimpose subjectively the visual 
impressions reaching simultaneously the two foveas When this is 
achieved, the position of the lights on the screen indicates directly the 
lines of direction of the two foveas as long as the correspondence is 
normal Thus, the transposition of the findings, which is necessary in 
the double image test and which may appear tricky to the beginner, is 
avoided m the red-green test (fig 5) However, if the sensorial retinal 
relationship is anomalous, the position of the lights on the screen no 
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longer indicates the angle between the lines of direction of the foveas 
(the objective position of the eyes), but indicates the angle between the 
subjective visual directions of the two foveas (the subjective angle of 
anomaly) 

The red-green test has one advantage over the double image test m 
the examination for concomitant strabismus, and that is its flexibility 
If the examiner foregoes the advantage of avoiding the transposition and 
handles both projectors himself, he can stimulate simultaneously any 
desued part of the two retinas He can then determine the retinal corie- 
spondence while stimulating the fovea of the fixating eye and an eccentric 
element of the deviated eye (both lights superimposed on the zero of 
the scale) or while stimulating both foveas (lights displaced on the 
scieen according to the angle of squint), without resorting to the use of 
prisms He must, however, constantly be on guard that the patient 
fixates with the eye with which he is supposed to fixate This is rather 
difficult to do m the led-green test, as the goggles are laige and the 
room is darkened 

This disadvantage does not exist in the piojection ariangement which 
I descubed in a previous publication 15 It allows the examiner to watch 
the patient’s eyes constantly and has the same flexibility as the red- 
green test Since projection lanterns are used, the examiner can, in 
addition to the behavior of the retinal correspondence, also study the 
binocular response of the eyes to various fusional stimuli, measure 
aniseikonia, and so on This instrument was built for research purposes 
and does not pretend to be usable in routine practice It will, therefore, 
not be discussed in this papei 

Travers 21 has described a method which he called the mirroi -screen 
test In this test the patient is seated m the usual way m front of a 
Bjerrum screen On one side of the patient there is another black 
screen, normal to the first, on which there is a movable light, seen by 
the patient in a mirror placed in front of the eye on the side of which is 
the second screen A cover test is performed and the light placed in 
such a way that there is no movement of the eyes when fixating alter- 
nately the center of the Bjerrum screen and the light on the other 
screen When both eyes are uncovered, the light will be seen by the 
patient m the center of the Bjerrum screen if his retinal correspondence 
is normal If it is anomalous, the light and the center of the Bjerrum 
screen will not coincide , the distance between the two is a direct measure 
for the angle of anomaly This test is also of interest mainly for 
lesearch purposes 

21 Travers, T aB Suppression of Vision in Squint and Its Association with 
Retinal Correspondence and Amblyopia, Brit J Ophth 22 577, 1938 
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Essence of the Double Image Test — Before other tests for deter- 
mination of the retinal conespondence are discussed, the essence of the 
double image test must be summarized 

In this test the attempt is made to determine the response of the 
patient to localized biretinal stimuli when the two eyes are dissociated 
It is of importance to emphasize that small stimuli are used and that all 
fusional stimuli are purposely avoided This permits the determination 
of the common visual directions of a restricted number of elements of 
the two retinas without the influence of extraneous factors But it must 
be kept m mind that the result of the double image test is necessarily 
dependent on the position of the eyes, since this position detei mines 
which letinal elements aie going to be stimulated It will, therefore, 
change with a change in the angle of squint , 22 whether it is spontaneous 
or is due to an operative procedure One must be aware of this in 
01 der to interpret properly the results of the double image test 

The other factor in the evaluation of the double image test is that 
it does not attempt to duplicate the visual conditions present m the 
oidinary use of the eyes When a person is using the eyes under 
ordinary conditions of seeing, there are always fusional stimuli and 
empiric clues reaching his two eyes, influencing his ocular performance 
even if there is a strabismus Depending on the presence or absence 
of fusional stimuli and empiric clues, a difference m the response of 
the patient may be expected Such clues and stimuli are present in 
the test for retinal coriespondence with the synoptophore or with similar 
major amblyoscopes 

D etei initiation of the Retinal Conespondence with the Synoptophoi e 
— The synoptophore, like all other majoi amblyoscopes, is a haploscopic 
arrangement consisting of two arms which pivot around a vertical 
axis situated exactly below’’ the middle of the basal line of the patient’s 
eyes Various targets may be placed on the arms at a suitable distance 
from the centei of rotation of the instrument, and the rays of light 
coming from the targets are directed, by means of prisms or other 
optical arrangements, in such a way that the image of the center of 
each target falls on the fovea of the right and the left eye of an 
orthophonc subject when the arms are parallel to the basal line In that 
event, the subject’s lines of gaze would also be parallel, since the 
optical system of the synoptophore is such that the targets are optically 
at infinity If the observer is not orthophonc, what he sees will depend 
on the type of targets used If the targets are similar, offering fusional, 
or even stereoscopic, stimuli, the observer will frequently be able to 
fuse the targets with parallel lines of gaze If the targets are dis- 

22 This distinguishes the double image test from the after-image test, as will 
be seen later 
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similai, he may not be able to superimpose the images but will see 
one image highei 01 lower than, 01 to the right or the left of, the other, 
according to the nature of his heteiophona By moving one or both 
arms of the synoptophore, the centei of both targets can now be 
brought into such a position that the images of the centers fall on the 
foveas and the obseivei will see a single image The position of the 
arms in which this is achieved can be read from scales, and the reading 
represents the heteiophona of the patient 

In examining a squinting patient with the synoptophore, one’s first 
problem is, again, to determine the objective angle of squint, 1 e , the 
angle between the lines of direction of the two foveas This is done 
by placing the arms of the synoptophoie into such a position that no 
movement of the eyes occuis when they assume alternately the fixation 
of their respective target Once the aims are in that position, the 
patient should superimpose the dissimilai images used in the test if his 
retinal correspondence is normal If the conespondence is anomalous, 
the patient will not see the images superimposed but will see them in 
a crossed or an uncrossed position, according to whether he has a 
convergent or divergent strabismus By appioaching the two arms 
to the zero position, the two images are brought closer until they are 
finally superimposed 

By presenting dissimilai taigets to the patient in the synoptophoie, 
it is attempted to dissociate the two eyes and to determine the visual 
directions of the foveas There is, howevei, no reason that one should 
lestrict oneself to dissimilar objects Targets which are m part similar, 
or which may even contain stereoscopic stimuli, may also be used 
In many instances there is a good deal of binocular cooperation 
between the eyes of a squinting patient, and by using various targets 
one will soon find that the reaction of some patients differs according 
to the target used in the test Applied in this way, the synoptophore 
offers an opportunity to examine the eyes of a squinting patient undei 
conditions which are comparable to the natural use of the eyes 

One must keep m mmd that the task assigned to the patient is 
to superimpose stimuli which simultaneously reach the two foveas when 
the arms of the synoptophoie are in the position of the “objective angle ” 
When the arms of the instrument are in the position of the “subjective 
angle,” one fovea and an eccentric element m the retina of the other 
eye are simultaneously stimulated This is not always easy for the 
patient The simultaneous stimulation of the two foveas is the thing 
which squinting patients try to avoid above all , suppression and changes 
in the angle of squint may make the test for retinal correspondence 
rather difficult As I have pointed out , 15 the patient’s reaction may 
differ accoidmg to the location of the stimulus on the retina 
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Companson of Deter mutations of the Retinal Correspondence with 
the Double Image Test and with the Synoptophore — In the double 
image test, the eyes of the patient are completely dissociated, and a 
localized stimulus of light is allowed to fall on the fovea of one eye 
and on an eccentric spot on the retina of the other eye There is a 
considerable diffeience in the amount of light reaching the two eyes 
The patient’s problem is to localize the image seen with the deviated eye 
relative to that seen with the fixating eye 

In testing the retinal correspondence with the synoptophore, the 
patient is asked to superimpose images falling on the two retinas 
The illumination reaching the two eyes is approximately equal (unless 
it is purposely 1 educed on one side, as must sometimes be done), and 
the eyes are not as completely dissociated as in the double image test 
Also, the stimulus is less localized It may, in fact, extend over a 
considerable portion of the retinas, and fusional stimuli may be present 
The conditions under which the double image test is performed differ 
widely from the conditions of natural seeing These natural conditions 
are much more closely approximated in the test with the synoptophore 
This comparison of the two methods makes it apparent that one 
should not expect the same result with the two methods in all cases 
Differences are found, their significance will be discussed later 

Tschermak’s Apparatus for Determination of the Congruity Between 
the Motor - and the Sensorial Conditions of a Squinting Patient — In 
order to allow the examination of the retinal correspondence under 
conditions existing when the eyes are used in the usual way, Tschermak- 
Seysenegg has devised a simple apparatus 23 This apparatus avoids the 
artificial differentiation of the fields of vision of the two eyes caused 
by introducing colored glasses or by presenting dissimilar objects to 
the two eyes It consists of a rectangular metal box with a front wall 
about 30 by 40 cm , which contains a lamp (fig 6) In the center 
of the front wall a cross is punched out, above and below the vertical 
arm of the cross and in line with it are vertical slots, the upper being 
lined with red glass, the lower with green glass To the right of the 
upper slot and to the left of the lower slot there aie small blinds 
movable on hinges which can be so placed that the upper slot is visible 
only to the left eye and the lower slot visible only to the right eye 
In this way a partial dissociation of the two eyes is achieved 

The patient is seated comfortably 30 cm or more in front of the 
instrument in such a position that his eyes are approximately on a 
level with the horizontal arm of the cross, and he is asked to fixate 

23 Tschermak-Seysenegg, A Methodik des optischen Raumsmnes und der 
Augenbewegungen, in Abderhalden, E Handbuch der b'nlogischen Arbeits- 
methoden, Berlin, Urban & Schivarzenberg, 1937, sect 5, pt J "i 1427-1754 
(see especially page 1557 ff) 
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the cross The partitions on the slots are so placed that the slots are 
seen monocularly The patient is now requested to state whether the 
two vertical slots and the vertical aim of the cross are lined up or 
whether one of the slots appears displaced, and m what direction 

If one knows the objective position of the eyes for the chosen 
observation distance and the retinal correspondence of the patient as 
determined in the after-image test, one can classify squinting patients 
with this instrument in the following way 18 

A The patient sees the two slots and the vertical arm of the cross m 
one line 

(a) If the patient has no strabismus and normal retinal correspon- 
dence, there is neither a motor nor a sensorial anomaly 



Fig 6 — Schematic drawing of Tschermak-Seysenegg’s apparatus for the 
determination of congruence between motor condition and sensorial behavior in 
strabismus 

( b ) If the patient has a strabismus and one eye is deviated while 
he fixates the center of the cross with the other eye, he has both a 
motor and a sensorial anomaly, but the two coincide, the patient has 
an anomalous correspondence adapted to the angle of squint 

B The patient sees one of the slots displaced to the right or the 
left relative to the cross 

(a) If the retinal correspondence is normal, the angular distance 
between the center of the cross and the displaced slot is equal to the 
angle of squint 
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( b ) If the retinal correspondence is anomalous, the distance between 
the center of the cross and the displaced slot is not equal to the angle 
of squint, the angle of squint differs from the angle of anomaly, and 
there is no congruity between the two 

I have not used this instrument m the examination of patients and 
have, therefore, no personal experience concerning its usefulness It 
would seem to me, however, that there is no need of adding this test 
to the examination of squinting patients, since it does not give more 
information than can be obtained by the simple double image test In 
both tests the fovea of the fixating eje and an eccentric element of the 
retina of the deviated eje are stimulated simultaneously It must be 
emphasized, however, that the result of the two tests may differ in certain 
instances because of the more natural conditions of seeing under which 
Tschermak’s test is pei formed 

Braun 24 was the first to employ the apparatus in examination of 
patients, at Tschermak-Seysenegg’s suggestion Collenza and Jablon- 
ski 25 used it in their studies, and Sverdhck 20 found the instrument 
valuable in examination of the retinal correspondence and advocated its 
use in conjunction with the after-image test 27 

2 DIRECT DETERMINATION OF THE VISUAL DIRECTION OF 
THE FOVEAS (AFTER IMAGE TEST) 

Hermg 28 saw one of the most convincing proofs for the unit) of the 
binocular field in the following simple experiment A small lasting after- 
image is produced m the left eye and the eye closed When the right 
eye is now 7 opened, the after-image w ill appear m the field of vision and 
shift with the movements of the eyes just as though the left eye w r ere 
open 29 If the after-image was produced on the fovea, it will appear 
in the common visual direction of the foveas After-images produced 
on the tw r o foveas will appear in the same visual direction no matter 
whether the e)es are open or closed, and no matter what the relative 
position of the ejes is After-images offer, therefore, an ideal oppor- 

24 Braun, G Zur Therapie und Prognose des Schielens, Arch f Ophth 
120 583, 1928 

25 Collenza, D , and Jablonski, W Sulla relazione normale ed anormale delle 
retine negli strabici, Boll d’ocul 16 212, 1937 

26 S\erdhck, J Presentacion de una lampara para postimagenes y de un 
aparato congruente tipo Tschermak, Arch de oftal de Buenos Aires 13 542, 1938 

27 It is of interest to note that F Bernard Chavasse (Worth, C Worths 
Squint or the Binocular Reflexes and the Treatment of Strabismus, London, 
Bailhere, Tindall & Cox, 1939) reproduced a stereogram for the determination of 
the state of the sensorial retinal correspondence which used the pattern employed 
in Tschermak-Seysenegg’s apparatus 

28 Hering, 9 1863, book 3, p 182 

29 The important theoretic implications of this experiment cannot be discussed 
here 
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tunity for the examination of the sensorial letmal relationship in cases 
of motor anomalies of the eyes 

This experiment was suggested by Hermg and was applied m the 
laboratory by Tschermak-Seysenegg 30 and on a large scale m exam- 
ination of patients by Bielschowsky 31 

In the after-image test, the visual direction of the foveas, which 
is, of course, independent of the lelative position of the eyes at the time 
of the test, is directly detei mined This is achieved by a very simple 
technic A lamp with a straight filament is mounted on a solid base in 
such a way that it may be pivoted around its middle and placed either 
in the horizontal or m the vertical position (fig 7) The central part 
of the filament is concealed by a metal ring which bears a white square 
with a fixation mark The patient is seated at an appropnate distance 



Fig 7 — Lamp for the after-image test A, front view, B, side view, a, fixation 
mark , b, filament 


from the lamp, which is so adjusted that the fixation mark is on a level 
with the patient’s eyes The patient is asked to fixate steadily the 
maik on the lamp, first with one eye, while the filament is in the hori- 
zontal position, and then with the other eye, while the filament is in 
the veitical position The time of exposure should be roughly ten 
seconds for each eye, and the filament must not be lighted until the 
patient is properly positioned The eye which does not fixate should 
be well covered by the palm of the patient’s hand, so that no light enters 
the eye 


30 Tschermak-Seysenegg, A Ueber anomale Sehrichtungsgemeinschaft der 
Netzhaute bei einem Schielenden, Arch f Ophth 47 508, 1899 

31 Bielschowsky, A (a) Untersuchungen liber das Sehen der Schielenden, 
Arch f Ophth 50 406, 1900, ( b ) Application of the After-Image Test in the 
Investigation of Squint, Arch Ophth 17 408 (March) 1937 
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During the exposure, a strong light stimulus reaches the principal 
horizontal meridian of one eye, for instance the left eye, and then the 
principal vertical meridian of the other eye In neither eye is the fovea 
stimulated The two successively produced after-images are now seen 
simultaneously, as positive after-images (bright lines) in a darkened 
room and as negative after-images (dark lines) in a lighted room 
The region of the fovea will appear as a gap m the lines, and the two 
gaps will be seen m the same place if the two foveas have a common 
visual direction, no mattei what the relative position of the eyes and 
regardless of whether the position of the eyes changes during the 
observation of the after-images Consequently, the horizontal and ver- 
tical after-images are seen in the form of a cross with a gap m the 


R 

R 
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Fig 8 — Result of the after-image test ( A ) m normal correspondence, ( B ) 
in convergent strabismus (angle of anomaly 12 degrees) , (C) m divergent 
strabismus (angle of anomaly 12 degrees) 


center (fig 8 A) If the vertical line with its gap appears shifted to 
the right or left relative to the gap m the horizontal line, the two foveas 
obviously have different visual directions, and the retinal correspondence 
is anomalous Again, this relation is not influenced by the relative 
position of the eyes, it is, for instance, frequently the same prior to 
and after a successful operation for strabismus, i e , m persons whose 
visual lines have been made parallel for distance 

The angle of anomaly is directly determined with satisfactory accuracy 
by means of the after-image test ' If the length of the glowing filament 
is known and the patient is at a known distance from the filament, the 
angular size of the filament relative to the eye can be computed With 
the instrument which I use, for instance, the size of one arm of the 
cross is 12 degrees when the distance from the patient’s eye to the 
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fixation mark is 50 cm during the exposure The angular size of the 
after-images being knou n, the distance between the gaps m the horizontal 
and the vertical line gives directly the angle of anomaly 

Figure SB explains the results of the after-image test m a case of 
convergent strabismus of 12 degrees with anomalous correspondence 
adapted to the angle of squint, 8 C shows the lesult of the after-image 
test in a case of divergent strabismus of 12 degrees with anomalous 
correspondence adapted to the angle of squint 

The after-image test can be performed with noimally developed 
children as young as 4 or 5 years of age 32 It is not necessary prior 
to the test to explain to the patient what is expected of him, but he 
must be instructed to fixate strictly the mark on the light bulb He 
should be told that a light will flash on and that fixation must be main- 
tained while the examiner counts from 1 to 10 during the exposuie 
The examiner must observe the patient’s eye during the exposure 
to check on the steadiness of fixation , if the patient moves Ins eye too 
much, the test must be repeated Even patients with relatively high 
amblyopia (20/200 or more) can as a rule fixate sufficiently well, but 
patients with eccentric fixation must, of course, be excluded The room 
should be lighted during the exposure so that the patient can see the 
fixation mark clearly, the general illumination does not interfere with 
the production of the after-images 

Suppression of the poorer eye or alternating uniocular vision may 
at times interfere considerably with the aftei -image test In order to 
minimize as far as possible the difficulties arising from unilateral sup- 
pression, I have adopted the following routine 

The bettei eye is always first exposed to the filament m a horizontal 
position The weaker or habitually deviated eje is then exposed to 
the vertical filament If the vertical after-image is always produced m 
the habitually deviated eye, the record of the after-images shows at a 
glance the condition of the retinal correspondence, the data are uniform 
and errors are avoided In cases of high amblyopia of one eye, I expose 
the better eye for a somewhat shorter period than ten seconds and the 
amblyopic eye for a somewhat longer period This causes a stronger 
after-image in the amblyopic eye, and the patient is more likely to be 
conscious of it 

After the exposure the room is completely darkened Some patients 
see at once the two after-images, but the majority see either one or the 
other or neither It is then helpful to flash on a light a number of times 
This is almost invariably successful in making the patient conscious of 

32 S-\ erdlick 20 found that the after-image test could not be performed in chil- 
dren under 7 years of age 
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the aftei -images 33 He is then asked whether he sees the two lines with 
the gaps in the middle simultaneously and is lequested to pay attention 
to the relative position of the gaps I usually tell the patient that I 
want him to draw a picture of the lines When the patient’s report is 
satisfactor) , the light is switched on, and I draw the horizontal line with 
its gap (using a red pencil for the positive after-images) The patient 
is asked to draw in the vertical line with its gap according to where 
he saw it He is then placed a few feet away from a large, white, well 
illuminated cardboard and asked to observe the negative after-images 
It is again helpful to flash a light on and off if the patient has difficulties 
in seeing them The procedure of recording is then repeated (using 
a black pencil) It is of intei est to investigate both the positive and 
the negative after-images Sometimes the patient localizes one set of 
after-images accoiding to normal coi respondence and the other set 
according to anomalous coi respondence The meaning of this difference 
m behavior will be discussed later 

One sometimes encounters great difficulty in eliciting the aftei -image 
of the habitually deviated eye even if there is not a great deal of amblyopia 
Certain patients have such a strong mental suppression that they even 
suppress the after-image completel), a phenomenon which is in itself 
interesting and theoretically significant It is frequently helpful to ask 
such a patient to covei the leading eye Other patients with stnctlv 
umocular vision can alternate at wull and not only can assume fixation 
with either eye but can elicit at wull one or the other after-image by 
shifting the attention and changing fixation All this, of course, must 
not be understood to mean that the position of the eyes has anything 
to do with the production or position of the after-images It simply 
means that it is sometimes difficult for the patient to concentrate his 
attention on the after-image of the suppiessed eye or to become con- 
scious of it 

With the vast majority of patients it is possible to obtain a satis- 
factory after-image test if one exerts enough patience There are, how- 
ever, cases of complete alternation in which even a most painstakingly 
performed test does not yield the desired lesult of simultaneous percep- 
tion of the after-images These cases are extremely interesting, but 
rare, and I wish to report 2 which belong m this category 

Case 1 — R E M , a merchant aged 34, complained of a great deal of eye- 
strain and of frontal headaches There was no family history of ocular trouble, 
and the patient had never been seriously ill He had worn glasses for the past 

33 L C Drews (Further Observations on Autofundoscopy, Am J Ophth 26 
1143 [Nov ] 1943) has recently suggested the use of his method of autofundoscopy 
to enhance the appearance of the after-images He also recommended exposing the 
filament more than once to each eye to avoid a possible occurrence of phasing, 
which might be detrimental to simultaneous perception of the after-images 
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eighteen years but had not been aware that Ins eyes turned out until lie was about 
10 years of age 

Ref i action and Visual Acuity — Right eye + 0 25 D sph C + 0 50 D cyl , 
axis 30 = 20/20 + 2 , left eye + 1 25 D sph , axis 160 = 20/20 + 2 

Retinal Con espondence -—In the cover test there was an alternating divergent 
strabismus foi distance which was compensated foi with prisms of 30 to 35 A , he 
was able to fixate with either eye but prefcircd the right eye He could over- 
come the divergent strabismus by a convergence impulse, but the near point of 
convergence was at 15 to 17 cm and convergence was held poorly It was 
impossible to elicit diplopia m the double image test, in spite of numerous attempts , 
in the after-image test there was complete alternation , the patient saw either the 
horizontal oi the vertical after-image, depending on the ey e ■which he used for 
fixation, and was unable to perceive the tw'o aftei -images simultaneously With 
the stereoscope there w r as alternating uniocular vision With the synoptoscope the 
objectively measured angle of divergence w»as 25 A, there was no binocular pei- 
ception at any angle ^ 

Case 2 — H P H, a white laborer aged 25, had no family history of ocular 
trouble except that his mother w'as cross eyed His left eye had been turning in 
since infancy As a baby the patient had convulsions He w'ore glasses for close 
w'ork in high school but had had no glasses since that time 

Ref i action and Visual Acuity — Right eye + 1 00 D sph C + 0 50 D cyd , 
axis 180 = 20/20 , left eye, + 1 00 D sph C + 0 50 D cyl , axis 180 = 20/20 
Retinal Coircspondcncc — In the cover test the patient showed a convergent 
strabismus of 25 arc degrees, the left eye deviated spontaneously, but the patient 
was able to fixate with that eye w'hen the right eye was covered It was difficult 
to elicit diplopia in the double image test, there w r as an indication of uncrossed 
diplopia of 25 arc degrees, but the patient was uncertain about it In the after- 
image test there w'as complete alternation When the patient fixated with the left 
eye, he saw the vertical after-image, when he fixated with the right eye, he saw 
the horizontal after-image He never saw the two after-images simultaneously 

Anothei complication of the aftei -image test is even rarei Ceitam 
patients with facultative divergent strabismus who have binocular fixa- 
tion when the divergence is overcome by a convergence impulse see the 
after-images in the form of a cross (normal correspondence) when they 
fixate bmocularly But when their eyes aie dissociated, they see the 
veitical after-image displaced to the right or left (anomalous conespon- 
dence) A case of this type will be given later (case 15) An uncntical 
observer might deduce from this finding that the position of the aftei - 
images had changed because of a change m the relative position of the 
eyes This conclusion would be quite eironeous The position of the 
after-images changed because of a change m the sensoual letinal rela- 
tionship produced by the dissociation of the eyes (The meaning of 
this interesting and important phenomenon will be considered in connec- 
tion with the discussion of the essence and meaning of anomalous corre- 
spondence ) 

It must be emphasized that a single aftei -image test has no signifi- 
cance beyond giving information about the condition of the retinal corre- 
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spondence of the patient at the moment the test is made In order to 
obtain a complete picture of the condition of the sensorial retinal rela- 
tionship of a patient, the test should be repeated at various times 

I have dealt here m detail with the after-image test because of, its 
importance for the understanding of the sensorial retinal relationship 
m squint and because, m spite of all that has been written, it is still 
not generally understood As an example, I wish to quote the description 
of the after-image test as given by Travers 84 He stated 

Tschermak has described an apparatus called a Kongrucnzapparat by which 
retinal correspondence can be investigated The principle of the apparatus con- 
sists of the creation of an “after-image” in one eye which can be combined with 
another image m the other eye Thus, if a vertical illuminated streak is pre- 
sented to one macula and a horizontal streak to the other, the after image, in 
orthophoria, will appear as a cross 4- If there is a squint with an abnormal 
retinal correspondence of the harmonious type, the after image will still be a 
cross, while if there is an unharmomous abnormal correspondence the after image 
will appear as two separate lines | — , the angular displacement between the two 
lines not corresponding in degree to the angle of squint If the angular displace- 
ment is equal to the angle of squint, then there is normal correspondence. 

This description is a sequence of errors The least important of them 
is that Tschermak’s Konq) uenzappai at test and the after-image test 
are two different things The description of the phenomonology of the 
after-image test is completely wrong As the reader of this paper knows 
by now, the after-images in anomalous correspondence of the harmonious 
type do not form a cross but are separated by an angular distance equal 
to that of of the angle of squint , but if there is normal correspondence the 
after-images form a cross 

It is not sufficient to point out such errors, one must attempt to 
discover how an author who has given so much thought to the subject 
came to commit them What may have misled Travers is the fact that 
patients with harmonious anomalous correspondence superimpose the 
synoptophore targets when the arms of the instrument are at zero, while 
patients with normal correspondence superimpose the synoptophore 
targets at their objective angle of squint But in the former case the 
targets are imaged on the fovea of one eye and an eccentric region of 
the other eye, while in the latter case both images fall on the fovea In 
the after-image test, on the contrary, the gap corresponds always to the 
two foveas Travers’ misunderstanding is, however, deeper than that, 
as will be seen from the analysis of his definition of anomalous 
correspondence He stated 

an abnormal retinal correspondence is in all probability the result of a 
compromise between innate retinal local signature and the judgment of visual 

34 Travers, T aB The Comparison Between the Results Obtained by 
Various Methods Emploved for the Treatment of Concomitant Strabismus, London, 
George Pulman &. Sons, Ltd , 1936 
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directions, and if this be so it would explain the great differences between measure- 
ments made by different methods It is essentially a faulty judgment of visual 
direction 

The meaning of this definition is not clear m itself In order to giasp 
what Tiaveis had in mind, one must consult his description of anomalous 
correspondence In discussing the harmonious type, he stated that the 
fovea, A, of one eye corresponds to an eccentric point, D, in the other 
eye and that 

this tjpe of correspondence would appeal to indicate a harmonious working 
of the two ejes — in that the impulses from D, which resulted from incident light 
having the same visual direction as that falling on A, could presumably reinforce 
the impulses from A and so give an inferior type of binocular vision 

In unharmomous retinal coi respondence, in which the angle of 
anomaly and the angle of squint are unequal, the fovea, A, and a 
peripheral point, C, closer to the fovea than D, will correspond 

It is clear that in this case there could be no form of reinforcement of the 
impulses from A bj' those from the corresponding point C, as the latter originate 
from light having a different visual direction 

It is apparent from this description that Travers thought that the lines 
of direction (not, as he erroneously called them, the visual directions 
of light) play a predominant part in relative localization , a “judgment” 
is made about the “visual direction,” which is faulty m anomalous cor- 
respondence At best, a compromise is reached between the “innate 
retinal local signature” (which apparently means the normal correspon- 
dence) and “the judgment of visual direction” This is a statement 
of the projection theory in crude form A meaning is given to the lines 
of direction which they do not have, and the visual lines, which alone 
have a subjective localizing significance, are not mentioned 

The importance ascribed erroneously to the lines of direction led 
to the misunderstanding on the part of Travers of the after-image test 
In convergent strabismus of the left eye the position of the line of direc- 
tion of the left fovea is such that it would connect this fovea with a point 
to the right of the point fixated by the right eye Therefore, Travers 
concluded, if theie is “proper” judgment of the visual direction (normal 
correspondence), the two after-images will appear separated by the 
amount of the angle of squint, if there is harmonious anomalous corre- 
spondence — a "wrong” judgment of the visual direction — the patient 
will see a cross, as would a normal person Actually, the reverse is true 
And the reason that the after-images do not appear in the way described 
by Travers is that the visual directions of the fovea, and not their lines 
of direction, determine the relative position of the after-images That 
Travers had the relative position of the eyes (the lines of direction of 
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the foveas) in mind in discussing the after-image test is indicated by 
Ins stating that the aftei -images form a cross “m orthophoria” They 
form a cross in any type of heteiophoria or heteiotiopia as long as the 
sensonal retinal relationship is normal 

This discussion of Tiaveis’ piesentation of the aftei -image test goes 
to show that the question of a cleai distinction between the objective 
and subjective elements in lelative spatial localization (lines of direction 
and visual lines) is not a purely academic one but is eminently practical 
It leads to gioss misunderstandings if this distinction is not kept m nnnd 

This is appaient, also, fiom some of the contentions raised against 
the after-image test by Miss Smith, of the Wilmer Ophthalmic Insti- 
tute 85 None of hei contentions stand up under scrutiny Miss Smith 
stated 

1 The test demands too much of an unintelligent patient — unwavering fixation 
during the ten second intervals, accurate observation and reporting of a fluctuating 
subj ccti\ e phenomenon 

Miss Smith had apparently never used the after-image test Otherwise, 
she would have known that a normal child of grammar school age, or 
even preschool age, has sufficient intelligence to allow the application 
of the test In fact, most subjective tests used routinely in ophthalmic 
examinations require at least as much attention and intelligence as the 
after-image test, if not more As to the fixation, it has been pointed 
out befoie that the test is impossible if the patient has no central fixation 
On the other hand, small deviations in the fixation are of minor impor- 
tance They may cause the vertical after-image to appear as a broad 
line, but the eiroi introduced, even if it should amount to 1 or 2 aic 
degiees, would still be well within the limit of erior permissible in any 
clinical test for strabismus She then continued 

2 The angle of false projection 30 depends on the angle of squint, and this angle 
may vaiy during the test The consequent variation m the angle of anomaly is 
confusing to the patient, who may or may not report the change 

This statement shows that Miss Smith has misunderstood the very 
essence of the after-image test In this test the visual direction of the 
foveas is duectly detei mined, and this test is, therefoie, absolutely inde- 
pendent of the angle of squint at a given moment, in contradistinction 
to all othei methods of testing retinal correspondence, in which the 
result is influenced by the relative position of the eyes Miss Smith 
finally stated 

35 Smith, M I Significance of False Projection in the Treatment of Squint, 
Arch Ophth 21 990 (June) 1939 

36 The different terms used in connection with anomalous retinal correspondence 
will be considered later 
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3 The test must be given m darkness or semidarkness, so the observer has few 
objective checks 

This is not cori ect The test must not necessarily be given in darkness 
or senndaikness , but even when this is done there is no need for objec- 
tive checks, since the lelative position of the eyes does not influence the 
results except m extremely laie cases 

3 EVALUATION OF METHODS USED IN THE CLINICAL DETERMINATION 
01 THE RE1INAL CORRESPONDENCE 

Miss Smith stated in the paper fiom which I just quoted 35 that the 
best method for the determination of the presence of false projection is 
the use of the synoptophoie I am not able to subscube to this statement 
In fact, I am not prepaied to say that there is one "best Method” for the 
determination of the sensonal letmal relationship I can only state 
that each method, properly applied, informs the examiner of the patient’s 
sensorial leaction to the standard conditions of the test at a given time 

The standard conditions of the diffeient tests have been described 
They differ, and it is not surprising that they should give different 
results with some subjects This may raise the question of the validity 
of the various tests, indeed, one may even question altogether the 
value of determining the sensonal retinal relationship in patients with 
strabismus if the results are so variable 

Instead of detracting from then value, the differences found at times 
in the lesults obtained with the various methods add to their significance 
They help m establishing the prognosis as to the probability of a patient 
with strabismus regaining binocular vision But m order to understand 
this, one must have grasped the essence of the tests as well as that of 
anomalous correspondence 

The essence of anomalous correspondence will be discussed later in 
nioie detail At this point, I wish merely to state that anomalous 
coi respondence is an attempt of the organism to adapt the sensonal 
condition of the visual apparatus to the anomalous motor condition in 
an attempt at a lestoration of the binocular cooperation Every one is 
born with normal correspondence, it has to be overcome m order to 
establish a new retinal relationship Not every one is equally able to 
make this adjustment Also, it is a slow process, and at first the new 
relationship is not very deeply rooted At this stage it will be present 
only undei normal conditions of seeing, and tests made under such 
conditions will more easily elicit it But as this new, anomalous corre- 
spondence takes deeper roots, it will push the normal relationship of 
the visual dnections more and more into the background Eventually 
it may become so firmly established that it is impossible to elicit the 
innate, now dormant, normal retinal relationship eAen in tests m which 
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one aims at the most direct determination of this primitive, anatomically 
determined relationship 

Reviewing the tests discussed from this point of view, one can well 
understand that a patient may show anomalous correspondence when 
tested with the synoptophore 01 in the double image test but will show 
normal correspondence in the after-image test The first test is closest to 
the natural conditions of seeing , it will be easiest for the patient, accus- 
tomed to these conditions, to fiee himself from the innate compulsion 
to localize the two foveal images in a common visual direction This 
will be more difficult in the double image test , 37 and it may become quite 
impossible in the after-image test 

One can thus rate the prognostic value of the tests in the following 
w ay An anomalous cori espondence found habitually m the after-image 
test points to a deep-rooted anomaly in the sensorial retinal relationship, 
and in its presence the double image test and the synoptophore test will 
always show evidence of anomalous correspondence For patients with 
such well established anomalous correspondence the prospect of regain- 
ing binocular vision is least certain If the anomalous correspondence 
is less firmly established, the patient may show more or less habitually 
normal correspondence in the after-image test but anomalous corre- 
spondence m the double image and synoptophore tests Such a patient’s 
chances of regaining binocular vision are better, and they are best if he 
shows normal correspondence in the after-image and double image tests 
and anomalous correspondence only in the synoptophore test 

In view of this situation, one might argue that the after-image test 
is least valuable, because the number of patients showing normal cor- 
1 espondence is greater than that with the other tests This argument 
ma) be answered by saying that it is a most important bit of information 
to know that in certain patients normal correspondence can be relatively 
easily uncovered with the after-image test m spite of the fact that other 
tests show anomalous correspondence On the other hand, one could 
argue that the double image test and, especially, the synoptophore test 
show anomalous correspondence in cases in which this feature is relatively 
unimportant 38 

All these arguments are rather futile As has been shown, there 
can be no “best” test foi retinal correspondence m cases of strabismus 
The answer to the problem lies in a thorough understanding of the dif- 
ferent tests and their proper application and interpretation 

37 One must, however, not overlook the fact, discussed before, that there may 
also be differences m these two tests, due to the different mode of stimulation 

38 “The optimist, at all events, will agree that, with the restoration of normal 

function in view, it is more important, in any given case, to seek out the remnant 
of normal sensory correspondence tha^ morbidly to uncover the nakedness of the 
abnormal ” ( Chai asse 2T ) 


(To Be Continued) 



CONGENITAL VERTICAL MOTOR PARESES 


GEORGE J EPSTEIN, MD 
NEW YORK 

I NCREASING lecogmtion of the fact, as Wagman 1 stated, that “ver- 
tical deviations are frequently the true underlying imbalance [in 
horizontal deviations], the horizontal deviation actually being a secon- 
dary phenomenon” has led to a keen interest in vertical motoi anomalies 
in lecent years 

Unfortunately, the elucidation of the accurate diagnosis and differ- 
ential diagnosis of veitical motor imbalance is not complete Smith 2 
called attention to the confusion in differentiating between paresis of 
the superior rectus and that of the contralateral superior oblique muscle 
and suggested that definite diagnostic criteria be set up for this differ- 
entiation Bielschowsk) 3 stated that the most frequent and important 
type of a single vertical motor paralysis is palsy of the trochlear nerve, 
and with this view have concurred Chavasse 4 and Davis 5 White and 
Brown, 6 however, expressed the belief that paresis of the superior rec- 
tus muscle is by far the most common vertical motor anomaly, having 
found this condition m 75 per cent of all the vertical imbalances, and in 
24 per cent of all imbalances, in an extremely large series of motor 
anomalies Further, Bielschowsky 3 stated that isolated paresis of the 
inferior oblique is “an extremely rare occurrence,” while White and 
Brown 6 found it third in frequency in vertical motor imbalances 
Bielschowsky 3 mentioned the occurrence of paresis of the inferior rec- 
tus but gave no information on its frequency , White and Brown 6 
found this paresis second only to involvement of the superior rectus 
m the aforementioned series 

From the Department of Ophthalmology, Beth Israel Hospital 
1 Wagman, O H Am J Ophth 28 1226-1235 (Nov ) 1945 
2 Smith, J W Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle Differential Diagnosis, Arch Ophth 33 77 (Jan ) 1945 

3 Bielschowsky, A Lectures on Motor Anomalies, Hanover, N H , Dart- 
mouth College Publications, 1943 

4 Worth, C A Worth’s Squint, or The Binocular Reflexes and the Treat- 
ment of Strabismus, edited by F B Chavasse, ed 7, Philadelphia, The Blalaston 
Company, 1939 

5 Davis, W T Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle Differential Diagnosis, Arch Ophth 32 372-380 (Nov ) 1944 
6 White, J W , and Brown, H W Occurrence of Vertical Anomalies Asso- 
ciated with Convergent and Divergent Anomalies Clinical Study, Arch Ophth 
21 999-1009 (June) 1939 
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When such contradictions m diagnosis exist, it may be of value 
to investigate the etiologic factors Paresis of the extraocular muscles 
may be congenital or acquired , it is with the former that this discussion 
is concerned To understand the origin of congenital motor anomalies, 
it is necessary to 1 eview the normal embryonic development According 
to Mann, 7 the extrinsic ocular muscles are developed essentially as a 
condensation of the pai axial mesoderm The earliest trace of these 
muscles in man can be seen in the 7 mm stage, when they are repre- 
sented by a massed condensation of paraxial mesoderm surrounding 
the optic vesicle However, the preceding stages are of importance m 
understanding the complete development Since they are quite abbrevi- 
ated m the human embryo, one must study the development of a veite- 



Scheme showing head cavities of the dogfish Squalus acanthias (Mann, after 
Platt) 

A, 1, 2 and 3 indicate the head cavities 1 is the premandibular head cavity , 2, 
the mandibular head cavity, and 2, head cavity 3 E is the eye (optic vesicle) , 
N, the notochord, and M, the somatic myotomes 

brate sufficiently simple to show the origin of the mesodeim of the head 
This can be done in the embryo of the dogfish Squalus acanthias (figure) 

In this animal, the head shows the presence of definite cavities 
which are evidently in series with the somites or myotomes behind them 
and can therefore be looked on as somitic or myotomic in value There 
are four of these cavities on each side, usually numbered from before 
backward as A, 1, 2 and 3 Cavity 1 is often called the premandibular 
head cav lty, and cavity 2, the mandibular head cavity Only cavities 

7 Mann, I Development of the Human Eye, London, Cambridge University 
Press, 1928 
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1, 2 and 3 are involved m the development of the extraocular muscles 
Fiom the walls of cavity 1, the pi emandibular cavity, come four mam 
outgrowths, corresponding to the rudiments of the superior, inferior 
and medial rectus and the infeiioi oblique, that is, the muscles supplied 
by the oculomotor nerve Fiom the walls of cavity 2, the mandibular 
cavity, comes the ludiment of the superior oblique only, supplied by 
the trochlear nene Cavity 3 gives rise to the external rectus muscle, 
supplied by the abducens nerve A consideration of this anangement 
helps one to understand the undei lying meaning of the human extrinsic 
ocular muscles, although it must be remembeied that m man head cavities 
aie not known to be piesent 

In other words, if one may accept the evidence of comparative 
embiyolog} that “ontogeny lepeats phytogeny,” the undifferentiated 
paraxial mesodeim found at the 7 mm stage m the human embiyo 
already represents a development of the muscle anlages supplied by 
the oculomotor, trochlear and abducens nerves fiom the primitive first, 
second and third head cavities, lespectively This undiffeientiated meso- 
derm, or premuscle mass, according to Lewis, 8 is connected with the 
third cranial nerve only The fourth and sixth cranial nerves enter 
at the 9 mm stage, at which time the muscle mass begins to show signs 
of cleavage The differentiation gradually spreads from before back- 
ward, until at the 14 mm stage the individual muscle bellies can be 
distinguished as four rectus and two oblique muscles and have neatly 
the same position relative to the eyeball as in the adult 

However, the inferior oblique does not completely separate from 
the inferior rectus until later, at the 20 mm stage, according to Duke- 
Elder 9 Much later, according to the same author, at the 55 mm stage, 

some of the fibers on the medial aspect of the superior rectus separate off 
to form the levator palpebrae supenons At the 60 mm stage, tins muscle is fully 
developed, and lies on the inner side of the superior rectus, it then grows laterally 
on a slightly higher plane, overlapping the inner edge of the rectus (75 mm ), and 
finally (fourth month) lies abo\e 

In this system of cleavage from the premuscle mass, it seems that 
the medial rectus is the first muscle to be clearly and independently 
differentiated Its differentiation is soon followed by that of the lateral 
rectus and the superior oblique, and only these three muscles develop 
independently, with no subsequent offshoots The inferior rectus is 
the first to be involved in subdifferentiation, giving rise to the inferior 

8 Lewis, in Keibel, F , and Mall, F P Manual of Human Embryology, 
Philadelphia, J B Lippmcott Company, 1918, cited by Whitnall, S E Anatomy 
of the Human Orbit, London, Hodder &. Stoughton, Ltd , 1921 

9 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938 
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oblique at the 20 mm stage From the supenor rectus the levator pal- 
pebrae superiors differentiates very late in embryonic development. 

With this scheme of development m mind, one may proceed to the 
pathogenesis of congenital muscle anomalies Accoiding to Mann, 10 
maldevelopment may be of three kinds (1 ) failure of development of the 
pnmitive head cavities, (2) errors in cleavage or incomplete separation 
of the individual muscles from the common mesodeimal, or premuscle, 
mass, and (3) failure of development in the central nervous system 
(nucleus or peripheral nerve) It is obvious that factois in type 1 or 
3 must give rise to a complete paralysis of the oculomotor, trochlear 
or abducens type and that any congenital anomaly of the individual 
muscles supplied by the third nerve must be the result of “eriois of 
cleavage in the pre-muscle mass ” Thus, there are two kinds of con- 
genital failures in muscle development (1) complete failure of any one 
of the third, fourth and sixth nerve complexes, due to failure of develop- 
ment of the pnmitive head cavity or of the supply from the cential 
nervous system, and (2) maldevelopment of the individual muscles sup- 
plied by the third nerve or of the superior oblique or the lateral rectus 
muscle, due to incomplete separation from the common premuscle mass 
Whitnall 11 particularly emphasized the lole of the latter factor 

It is probable, to judge from the writer’s individual experience in finding quite 
a number of gross abnormalities of the ocular muscles in bis series of dissections, 
that such are by no means excessively rare They are explained 

by developmental errors in cleavage from the common pre-muscular mass 

It is the commonly accepted belief that late embryonic differentiation 
of an extrinsic oculai muscle rendeis it liable to maldevelopment Thus, 
Duke-Elder, 0 in describing the late differentiation of the levator palpe- 
biae superioris, stated that “this origin of the levator explains the fact 
that it is frequently defective congenitally, and may be associated with 
a similar failure in the supei lor rectus ” By the same reasoning, it 
might be expected that maldevelopment of the inferior oblique and the 
inferior rectus might also result from eriors in cleavage, but, since 
their differentiation takes place at a much earlier stage, much less fre- 
quently than that of the superioi rectus and levatoi palpebrae superions 
Chavasse 4 has expressed this belief 

It will be remembered that the inferior oblique separates itself off from the 
inferior rectus mass Just as the common developmental origin of the levator and 
superior rectus is sometimes associated with a common paralysis of the two muscles, 
so the inferior oblique and the infenor rectus might sometimes be affected together 
bj a congenital paralj sis 

10 Mann, I Developmental Abnormalities of the Eie, London, Cambridge 
University Press, 1937 

11 Whitnall, S E Anatoim, of the Human Orbit and Accessory Organs of 
Vision, London, Oxford Unnersity Press, 1932 
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In other words, if one follows the muscle pareses due only to errors 
in piemuscle cleavage, one would expect involvement of muscles m 
the following order of frequency, starting with the ones most commonly 
affected (1) supenor rectus and levator palpebrae, by far the most 
common, (2) inferior lectus and inferior oblique, (3) superior oblique, 
(4) lateral rectus, and (5) medial lectus So far as the vertical motor 
anomalies are concerned, the order would be (1) supenor rectus, (2) 
mferioi rectus and inferior oblique, and (3) supenoi oblique 

It is most interesting that White and Brown, 0 m their extremely 
large series of vertical muscle palsies previously lef erred to, found a 
strikingly similar oidei of frequency Out of a total of 661 cases of 
\ertical muscle imbalance, the superior rectus was involved in 507, or 
75 pei cent, the mfenoi rectus, in 121, or 18 per cent, the inferior 
oblique, in 20, or 3 per cent, and the supenor oblique, m 13, or 2 pei cent 
If one may accept the belief that congenital defect of the superior 
oblique due to errors m cleavage of the common premuscle mass is lare, 
then one must turn to the other causes of failure of the superior oblique 
aplasia either of the primitive second, or mandibular, head cavity or 
of the nerve unit m the central nervous system (nucleus and peripheral 
nerve) Mann, 10 however, expressed the belief that the congenital failure 
of the supenor oblique is rare and that the cause of the developmental 
defect is an aplasia of the mandibular head cavity 

Thus the weight of embryologic evidence indicates that congenital 
paresis of the superior oblique is rare and that palsy of this muscle 
piobably falls into that class of uncommon complete muscular paialyses 
due to aplasia of the primitive head cavities If one is to believe that 
palsy of the trochlear nerve is a common imbalance, one must consider 
it an acquired condition, the result of birth trauma oi of lesions affecting" 
the nucleus of the fourth nerve, the peripheral nerve or the superior 
oblique muscle itself m the early years of postnatal life It must also 
be demonstrated that these etiologic factors occur with sufficient fre- 
quency m the early years of life to account for the large proportion of 
vertical imbalances, the incidence among strabismic children being 1 to 3, 
according to White and Brown 6 

SUMMARY 

Congenital pareses of the extrinsic ocular muscles are due to (1) 
eirors in cleavage of the common premuscle mass, (2) aplasia of the 
primitive head cavities and (3) aplasia of the connections in the central 
nervous systetm Of these, pareses of t)pe 1 are by far the most 
common 

Eriors in cleavage are most likely to affect those muscles which 
are differentiated late in embryonic development Therefore, of the 
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vertical muscles, the superior lectus is considerably the most commonly 
affected, the inferior rectus and the inferior oblique next and the superior 
oblique most infrequently There is clinical evidence to support this 
view 

If paresis of the superior oblique is a common vertical imbalance, 
it must for all practical purposes be considered an acquired lesion 
145 Central Park West 



PRIMARY TUBERCULOSIS OF THE CONJUNCTIVA 


G M BRUCE, MD, 

AND 

D LOCATCHER-KHORAZO, M D 

NEW YORK 

T HIS case is lepoited because pumaiy tubeiculosis of the con- 
junctiva is larely seen in this country Boiclley 1 was unable to 
find a case among o\er 41,000 patients treated at the Baltimore Eye, Ear 
and Throat Charity Hospital, Buichell 2 could not recall having seen 
the disease in his twenty years at the New Yoik Eye and Ear 
Infiimary, and we have found no mention of it among the lecords 
of the Institute of Ophthalmology m New York Isolated cases have 
been reported by Cohen, 3 Coover, 4 McKenzie, 5 Sitchevska and Sedam 8 
and Thompson 7 

REPORT Or A CASE 

A 9 year old boy was admitted to the Presbyterian Hospital on Sept 27, 1937, 
complaining that nine days previously the right upper lid had become swollen 
for no apparent cause Later the swelling had extended downward toward the 
ear There had been no pain oi discomfort, but he had had a low grade fever, 
the temperature at times going as high as 101 8 F 

The previous history was irrelevant, except that eighteen months before he 
had experienced an apparently similar swelling, which had subsided spontaneously 
m about a week There was no history of exposure to tuberculosis, tularemia 
or other source of infection No tuberculin test had ever been done 

Physical Examination — The boy v r as fairly well developed but rather poorly 
nourished , he was lively and appeared well The temperature was 100 4 F , the 
pulse rate 104, the respiratory rate 20 and the blood pressure 104 systolic and 
60 diastolic Except for enlarged and cryptic tonsils and the local findings, to 
be described later, physical examination revealed essentially a normal condition 
There were slight edema and dusky redness over the outer two thirds of the 
right upper lid, with some tenderness over the lacrimal gland A slight yellowish 
conjunctival discharge was present About the middle of the upper tarsal con- 
junctiva was a shallow, indolent ulcer, 4 by 5 mm in size, with fairly well 

From the Institute of Ophthalmology of the Presbyterian Hospital m the 
City of New York 

1 Bordley, J Tuberculosis of the Conjunctiva, Ophth Rec 11 368, 1902 
2 Burchell, E , cited by Sitchevska and Sedam 6 

3 Cohen, M Tuberculosis of the Conjunctiva, Arch Ophth 48 96, 1919 
4 Coover, D Tuberculosis of the Conjunctiva, Am J Ophth 3 206, 1920 
5 McKenzie, W Tuberculosis of the Conjunctiva, Am J Ophth 22 744,1939 
6 Sitchevska, O , and Sedam, M Primary Tuberculosis of the Conjunctiva 
Arch Ophth 30 196 (Aug) 1943 

7 Thompson, J Report of a Case of Primary Tuberculosis of the Conjunc- 
tiva, Ann Ophth 15 76, 1906 
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defined, reddish margins and a gray and sloughing base (fig 1) The principal 
lesion was surrounded by several follicles of varying sizes, at least three of which 
had ulceiated at their apexes The eye was otherwise normal, and vision was 
20/20 Extending from the outer canthus to the tragus was an area of edema, 
somewhat dusky and marked bv a slight roughness of the skin A large swelling 
(fig 2) was seen just anterior to the tragus, and continuous with it, below, 
was a somewhat smallei elevation These were cool, moderately tender and 
nonfluctuant Smaller and firmer nodules extended below' these in diminishing 
sizes along the ceivical Emphatic channels There was no discharge fiom Sten- 
sen’s duct 

The left eye and its adnexa were normal, and vision was 20/20 

Laboiatoiv Examinations — The hemoglobin concentration was 100 per cent 
(149 Gm ) , the red cell count was 4,390,000 and the white cell count 5,600, 
with a differential count of 76 per cent polymorphonuclear leukocytes, 18 per 
cent lymphocytes, 4 per cent monocytes and 2 per cent eosinophils The cells 
and platelets w r eie normal No parasites were seen 



Fig 1 — Primary tuberculosis of the tarsal conjunctiva m a 9 year old child 

Agglutination tests were negative for Brucella aboitus, Eberthella typhosus, 
Salmonella jiaratyphoid A and B and Rickettsia prow’azehi The Kline reaction 
of the blood w’as negative 

Tests with old tuberculin, in a dilution of 1 to 100,000, gave a positive reaction 
in forty-eight hours The area of erythema was 1 cm and the area of induration 
0 5 cm in diameter 

Roentgenograms of the parotid area showed some swelling of the soft tissues 
Roentgenograms of the chest, kidneys, abdomen and long bones revealed no 
abnormalities Roentgenologic studies were repeated frequently' during the course 
of the illness and continued to show a normal condition throughout 

Cultuie of material from the throat revealed a few hemolytic streptococci 

Bactei tologic Investigation — Sci apings from the ulcer were examined, with 
the following results 

Staining Method The Giemsa stain revealed no eosinophils or inclusion 
bodies The Gram stain showed occasional gram-positive bacilli 
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Ziehl-Neelsen Method A scraping was fixed with ascitic fluid and stained 
in the usual manner for acid-fast bacilli Organisms similar in all respects to 
Mycobacterium tubeiculosis were obsened (fig 3) 



Fig 2 — Preauricular swelling m a child with primary tuberculosis of the 
conjunctiva 



Nedsen method) 01 Ck ™ SCiapi ” gS from the con J«ncti\al ulcer (Ziehl- 

Cultivation Petioffs and Fiobishet’s egg mediums w'ere inoculated with 
scrapings Pure cultuies of Mjco tubeiculosis were obtained 
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Animal Inoculation Inoculation of rabbits and guinea pigs with scrapings from 
the ulcer produced typical tuberculous lesions The organisms were of the bovine 
type 

Ticaimcnt and Cow sc — Ihe eye was tieated most conservatively by irrigation 
with a bland fluid three or four times a dav The ulcers remained stationary for 
about three weeks A few additional follicles appeared nearbj but did not ulcerate 
Then flat granulations began to extend inward from the margins of the ulcers, 
the bases gradually became clean and pink, and epithelization was complete ten 
weeks after the lesion was first discoveied Scarring was minimal, and now, 
nine jears after the onset of the disease, the eve is free of symptoms 

Resolution of the glandular lesions was slower The preauricular swelling 
became increasinglj soft, and the child had an intermittent low grade fever, 
the temperature never being over 100 F About five months after the onset of 
symptoms, the lower and smaller of the two preauricular nodules ruptured spon- 
taneously The larger swelling was thereupon opened, and a small amount of 
creamy, greenish white pus was evacuated No tubercle bacilli were obtained 
from this on culture 

Healing thereafter was slow but uneventful No further elevations in tem- 
perature occurred, the smaller nodules disappeared, and the wounds were com- 
pletely cicatricized in about four months Tour years later a tonsillectomy was 
pei formed In one of the tonsils (which one, unfortunately, was not specified), 
there was observed a small area of confluent tubercles composed of epithelioid 
cells with little necrosis 

SUMMARY 

A case of pi unary tubeiculosis of the conjunctiva with involvement 
of the adjacent lymph nodes m a 9 year old child is reported Sys- 
temic extension did not take place, and the patient recovered under 
conservative treatment 

Dr Hugh Auchincloss and Dr Howard Mason, who were in charge of the 
case, gave us permission to report it 
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CONTRIBUTIONS TO THE TECHNIC OF CORNEAL GRAFTING 
HERBERT M KATZIN, MD, NEW YORK 

I N STUDIES -which my associates and I have carried out in the Coi- 
neal Reseal ch Laboiatoiy m conjunction with comeal transplantation, 
seieial details in the technic of the operation have been evolved which 
w e feel are worth)'- of presentation 

. REPORT OF INVESTIGATION 

Method of Cutting the Giaft — The ideal method of cutting a comeal 
giaft is one that would be completed with a sharp blade m one motion, 
without recourse to the use of scissors Such a graft would always 
fit, without irregularities of the margin, and would involve a minimum 
of handling Only a lound graft could be cut in this manner, and this 
would best be done with a trephine 

In our experience, the Green automatic sprmg-di iven trephine ful- 
fils these requirements To date, we have cut over 300 grafts from rabbit 
and human eyes In ovei 90 pei cent of these the corneal disk has been 



Fig 1 — Green’s automatic trephine 

excised completely with the trephine alone, not requiring the use of 
scissois The blade is made with a protecting shoulder, so that the 
anterior chamber remains intact until the trephine is withdrawn In no 
instance in our experience has the lens or ins been injured 

In the beginning, we filled the anterior chamber with a cushion of 
hbnn, before trephining, to protect the lens against injury by the blade 
Later, this was discontinued as unnecessary 

The automatic trephine bevels the graft as it cuts The action of 
the blade is such as to cut the upper surface on the curve of the cornea, 
but by the time it reaches the lower layers the pressure of the instru- 
ment flattens the cornea somewhat, so that it is more nearly flat and 
the aiea is smaller The bevel is about 15 degrees 

It is possible to use a donoi eye for two oi three grafts The 
first one is cut with an intact anterior chamber and so does not injure 

This work was done under a grant from the Ayer Foundation 

From the Corneal Research Laboratory of the Manhattan Eye, Ear ana Throat . 
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the underlying structures Cutting the second will injure the lens and 
ms, but with care a thud can also be lemoved The very lightest 
piessure is used in operating the automatic tiephme (fig 1) 


Fig 2 — Diagrammatic placement of the suture 




Fig 3 — The sutiue speculum mash 

Method of Fxxahon of the Giaft — In labbits, corneal grafting can 
lie done without the use of fixation The aqueous fibrin cements the 
giaft m place until healing takes place Howevei, a ceitam percentage 
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ol giaiis aie dislodged dunng the postopei atix c penod and these exes 
gencrallx become mtectcd We haxe not as xet tiled the fibrin method 
m human subjects. so xxe haxe been using a sutuie xxluch gives maxi- 
mum suppoit xxith a minimum nuinbci of strands in a round giaft 
\ single sutuie is prefened, to pioduce equal piessuie on the giaft 
'1 his sutuie outlines tluee equilatcial tnangles xxith a common apex at 
the cent ci The knot is tied at the base of one tnangle, xxheie the 
fust sutuie enteis and the last emerges This sutuie has foui points at 
xxluch the needle enters the cornea, xxith txxo long lutes and txxo shoit 
ones in the coineal substance spaced 1 mm fiom the maigm of the 
giaft The short 1-2 bite is passed hist, the sutuie is then ca tried 
dnectlx acioss the centei of the graft, and then the ?-/ bite is placed 



Fig 4 — Cureed scissors for completion of excision of the graft 

The piocedure is lepeated at the 5-6 and the 7-8 positions It can be 
seen that the impoitant points to have accurately placed are at 3 , 5 and 
7 Each of these points is an entering point for the needle , entering 
points are much easiei to conti ol than points of exit Furthermoie, 
xx hen the suture is loosened and draxxn aside so that the button can be 
trephined, each of the loops lies flat , the 2-3 loop, the 1-5 loop and the 
6-7 loop Each of these enters the cornea m the same dnection, so that 
the sutuie material does not buckle when it is draxvn aside (fig 2) 

The SuHu e Speculum — In order to eliminate the use of the speculum 
and lernove the xx eight of the lids from the globe, sutures aie passed 
into the lids, about 2 mm from the maigm, and aie fixed in the folloxv- 
mg manner A thin aluminum mask, xvith a cut-out foi the eyes and 
nose, is placed ox ei the face on top of the drape The outer edge of 
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the mask is notched to guide each hd sutuic, and the latter is clamped 
with a mosquito hemostat 311st below the edge of the mask (fig 3) 
The Curved Scissois — When the giaft is incompletely excised by 
the automatic ti ephine, so that excision must be completed with scissors, 
specially curved scissois aie used These are fashioned like ordinal y ins 
scissors but with blunt tips , and the terminal 8 mm is bent on a 5 mm 
diametei cuive, so that the blade follows the outline ot the graft (fig 4) 
Ptesnvafion of the Donoi Eye — While experiments are under way 
to de\elop methods of preseivmg donoi corneas foi longer penods, we 



Fig 5 — Glass chamber 


have oeen keeping the donoi e)cs in a moist chamber This chamber 
consists of a glass cylindei, 40 mm in diameter by 80 mm 111 height 
The top is fitted with a ground glass cap, and four indentations are blown 
in the sides, to make a constriction internally, with a diameter of 20 mm 
The donor eye is kept, cornea up, resting on the constricted part Ten 
cubic centimeters of sterile isotonic solution of sodium chloride is left 
m the bottom, so that the water vapor in the enclosed bottle keeps the 
cornea moist In this manner, the donoi eye can be kept 111 good condi- 
tion m a refrigerator at 3 C for about thiee days The duiation 
depends on how fieshly the eye is enucleated after death (fig 5 ) 

Mrs Fannie Gruber and Miss Florence Schorske gave technical assistance in 
this work 


1148 Fifth Avenue 



BENCH FOR THE TEACHING OF OPHTHALMIC OPTICS 
ELEK LUDVIGH, Ph D , BOSTON 

T HE OPTICAL bench is an essential adjunct to laboiaton instiuc- 
tion in elemental v ophthalmic optics Nexertheless, the benches 
ordinal il) emplo>ed aie not designed foi the teaching of ophthalmic 
optics and hate main features which aie undesiiable foi that pui pose 
I designed and had limit an optical bench which in great measiue has 
eliminated these undesiiable fcatuics The following discussion points 
out the difficulties experienced with the optical benches commonly avail- 
able and In icffi states how these aie meicomc in the bench hete 
described 

One slioi tconung of benches commonh available is that the} aie 
considerably too short In expeiiments illustrating, foi example, the 
dioptric effect of scpaialing lenses 01 demonsti ating the conoid of 
Sturm it is preferable to use lenses of lelativcl) lowei dioptuc pow^ei 
and longer focal length than is possible with the ordinar} bench, so that 
the adjustment of the lens and the sciecn is not ciitical With the 
usual optical bench the lenses screen and object aie all crowded into a 
few centimeters, and it is not uncommon to see foui students all tr}ing 
to get their heads into the same place m space B\ simpl) making the 
bench here descnbed 2 meters long, this difficult} is avoided (The con- 
stricted ariangement show r n in figure 1 was selected to avoid excessive 
foreshortening in the photograph ) 

A second difficulty derives from the fact that the usual optical bench 
provides foi vertical adjustment of all its components In the teaching 
of ophthalmic optics, this- unnecessai ily increases the likelihood that 
the student will misadjust the lenses Since elementar} ophthalmic 
optics does not consider the problem of the deceleration of the crystal- 
line lens, about the only experiment wdnch requnes that the optical 
center of a lens be off the optical axis of the system is one in which the 
prismatic effect of decentenng lenses is being demonstrated In the 
bench here descnbed, the lens carrieis are so designed and machined 
as to cause all lenses to be at the same height, and no adjustment is 
provided which will go out of adjustment except in the instance of one 
special lens carrier used to demonstrate the prismatic effect of decentei ing 
lenses 

A third difficulty, similar to the second, is attributable to the fact 
that the usual optical bench provides foi lotation of the lens about a 
vertical axis The only experiments in elemental y ophthalmic optics 
requumg such rotation are the demonstration of astigmatism by 
oblique incidence and the demonsti ation of the prism dioptuc pow r ei of 

From the Howe Laboratory of Ophthalmology, Harvaid Medical School, 
and the Massachusetts Eye and Ear Infirmary 

This study was supported in part by a grant made to the Howe Laboratory 
of Ophthalmology bj the American Optical Company 
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a pi ism not adjusted to provide minimum deviation Here, again, the 
special lens earner may be used for these two experiments, but the 
ordinal y lens carrier provides for no such adjustment 

A fourth defect is introduced by the locking of the carriei on the 
bench This is, of course, a practical necessity when it is anticipated 
that a specific optical setup will be retained for several days, or even 
weeks However, a specific problem in elementary ophthalmic optics 
is rarely left set up for more than a few minutes, then the students 



Fig 1 — Bench designed for the teaching of ophthalmic optics 



Fig 2 — Apertures used with the bench shown m figure 1 


proceed to the next experiment Therefore, the locking feature is not 
necessary It is not advisable because of the possibility of the lens 
going out of the desired position during the process of locking This 
is particularly annoying when the lens carrier has a vertical member 
which suppoits the lens at a considerable height above the bench, so 
that a marked displacement along the optical axis of the system is pro- 
duced by a slight angular change occuinng during the locking process 
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'] he bench heie descnbed has no piovision foi locking the carnei to 
the bench, and it will also be noticed in the photogiapli that the lens is 
seated low' on a solid machined block, this pci nuts smooth, east adjust- 
ment along the optical axis without tilting of the lens Because of this 
design the lens may easih be positioned to a fi action of a nullimetei 
without disti acting o\ershootmg or undei shooting of the desired position 

The fifth deficiency is that the usual optical bench does not permit 
lenses to be placed close enough togethei In demonstrating the conoid 
of Stuim, the \ai 1011s types of astigmatic eye and the effect of placing 
the spectacle lens in fiont of the eje rathei than piactically on it, it is 
desuable that two 01 more lenses be placed close together When the 
lens camei is capable of earning only one lens, the two lenses must 
be placed in scpaiatc carneis These lenses cannot be placed closei 
togethei than the width of the bases of the can lets, and as this width is 
1 educed the ba^e becomes unstable Tins difficulty is obviated in the 
bench here descnbed b) hat mg scceral slots in each cairier, as mat be 
^een in the photograph 

The usual optical bench is not pionded w'ltli ccitain stops, oi checks, 
and apertures which aie useful in the teaching of ophthalmic optics 
Figure 2 shows se\cial such apertuies The uppei series of apei tuies 
may be used to demonstrate the effect of i educing the si7C of the pupil 
on the effect of a giten refiactne erioi The stop with the two holes 
m it can be used to demonstiate Schema's expel iment, that with the 
foui holes to demonstrate spherical aben alion, as w r ell as the skewmess 
of rajs m the oblique mendians of an astigmatic sjstem The stop 
with the cross-shaped apeituie is, of couise, employed m the stud} of 
such problems as the astigmatic eje, and the use of astigmatic dials 
and the cioss cjdindei 

SUMMARY 

Because of the inheienlly simple lequirements of optical benches 
intended to be used exclusively for instruction in ophthalmic optics, 
it has been possible to design and build an optical bench which is more 
satisfactoi \\ cheapet and more i ugged than the optical benches intended 
for general use 

This bench and the au\ihanes were made for me by Mr C Settmo, of 7 Iow r a 
Street, Boston 

243 Charles Street (14) 



News and Notes 

Edited by Dr W L Benedict 


UNIVERSITY NEWS 

Washington University School of Medicine Refresher Course in 
Ophthalmology — The department of ophthalmology of Washington 
University School of Medicine, St Louis, has announced that its annual 
refresher course will be given from June 9 through June 28 of this year 
The course is purely didactic, consisting of ninety-eight hours of lectures 
The subjects covered will include corneal diseases, ocular therapy, 
surgery, anatomy and pathology , embryology of the eye , fever therapy , 
neuro-ophthalmology, headache, allergy, office laboratory procedures, 
industrial ophthalmology , the place of radiology m ophthalmology, and 
the association of dermatology with ophthalmology 

The tuition is $150, and the only prerequisite is a minimum of one 
year’s training in ophthalmology The course is designed to refresh 
the busy ophthalmologist, to serve as a review for the candidate for 
admission to the American Board of Ophthalmology and to enable the 
returned physician-veteran to reacquamt himself with his specialty 
Further details may be obtained from Richard G Scobee, M D , 
director of graduate training in ophthalmology, Washington University 
School of Medicine, 640 South Kingslughway Boulevard, St Louis 10 


PERSONAL NEWS 


Dr Bernard Samuels, Montgomery Lecturer — Di Bernard 
Samuels, New York, will give the Montgomery Lecture at the annual 
meeting of the Irish Ophthalmological Society, Trinity College, Uni- 
versity of Dublin, Dublin, Ireland, on May 22, 1947 The subject 
of his address is “The Problem of Sympathetic Ophthalmia ” 

Appointment of Dr Trygve Gundersen — Dr Trygve Gundeiseii 
has been appointed assistant professor of ophthalmology at Harvard 
Medical School GENERAL NEWS 


The Delta Gamma Fraternity Project Sight Conservation and 
Aid to the Blind — The Delta Gamma Fraternity, an international 
organization of college women, announces the establishment of a fund 
for scholarships in the fields of prevention of blindness and sight 
conservation, exemplified by specialized prevention study, training of 
orthoptic technicians, training of teacheis foi sight-saving classes and 
training- of workers for the preschool blind 

Information on basic qualifications for the •various fields will be 
sent on request Application blanks may be secured from Mrs Richard 
P Miller, 39 West Jefferson Road, Pittsfoid, N Y 

Advising the fraternity’s council and project committee in the selec- 
tion of candidates and administration of the fund is a professional 
committee consisting of Le Grand Hardy, MD, chan man, president 
of the American Orthoptic Council, Mrs Virginia S Boyce, admin- 
istrative assistant, National Society for Prevention of Blindness, Miss 
Ruth E Lewis, professor of social work, George Warren Brown School 
of Social Work, Washington University, Miss Ruth B McCoy, assistant 
director, New York State Commission for the Blind, Lillian Ray 
Titcomb, M D , president of executive committee, Nursery School for 
Visually Handicapped, Los Angeles 
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Abstracts from Current Literature 

Edited by Dr William Zentmater 


Blind 


Blindness in Tonkin Pierre Seller, Arch d’opht 4: 101, 1941- 
1942 

This paper is a levieu of the causes of blindness in Tonkin, French 
Indo-Chma The causes of blindness in their order of frequency, are 
(1) external causes, (2) glaucoma, (3) panophthalmitis, (4) staphy- 
loma, (5) ophthalmomalacia, (6) tumor, (7) atrophy of the optic nerve 
and disease of the fundus and (S) gonorrhea Statistics indicate a 
great predominance of bilateral loss of vision m the cases of blindness 
due to gonococcic conjunctivitis, which occurred with about equal 
frequenci m children and adults In the cases of umlateial blindness 
adults predominated Children were more frequently affected by 
external causes, with a greater predominance of unilateral blindness 
Glaucoma affected adults only, the chronic form being responsible more 
often than the acute Blindness from panophthalmitis was always 
unilateral and was less frequent in children than adults Staphyloma 
was usually unilateral and was more frequent in adults, especially 
women Ophthalmomalacia affected children only between the ages of 
1 and 5 years Tumor was as frequent in children as in adults 
Neuroretinitis, most often bilateral, affected men more often, both eyes 
being involved Detailed tables accompany the paper The author 
points out that considerable education and organization will be neces- 
sary before much improvement can be expected He estimates that 
there are about 30,000 blind persons and 30,000 one-eyed persons in the 
population of 7,000,000 s B Marlow 


Conjunctiva 


Penicillin in Gonococcic Conjunctivitis Its Use in 30 Cases, 
Compared with the Sulfonamides in 173 Cases P M Lewis, 
Am J Ophth 29:694 (June) 1946 


Lewis concludes that the sulfonamide compounds and penicillin, 
especially the latter, are amazingly effective m the treatment of gono- 
coccic infections of the eye He recommends both in cases of severe 

infection 0 

W S Reese 


Value or Phlyctenular Conjunctivitis in Diagnosis and Treat- 
ment of Infantile Tuberculosis M A Dollfus Arch 
d’opht 4:26, 1941-1942 

The author reviews 51 cases of phlyctenular conjunctivitis, m 49 
of which a positive reaction was obtained to the von Pirquet test 
While local treatment of symptoms referable to the nose and throat 
should be carried out, the purpose of this paper is to emphasize the 

387 
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necessity of not considering phlyctenular conjunctivitis a puiely local 
condition The author believes that m the presence of this condition 
a cutaneous test and roentgenogram of the chest are imperative 
In 19 cases of the series studied definite contact with a source of 
infection was demonstrated g g Marlow 


Symblepharon with Serious Disturbances or Motility Report 
- or a Case E V Bertotto, An argent de oftal 6*98 
(July-Sept ) 1945 

A patient aftei a fall showed a partial anterior symblepharon, with 
deep adhesions extending from the bone to the eyeball, thus limiting 
the movements of the globe, and accompanying disfiguiation The head 
was held in an awkward position in order to avoid diplopia and attract 
attention to the defect Operations completely cured the conjunctival 
synechias, reconstructed the fundus of the inferior cul-de-sac entirety 
and largely eliminated the difficulty of directing the left eye upward 
and to the right . M E Alvaro 


Comparative Ophthalmology 

Eye Conditions Among Children or Premature, Full Term, and 
Hypermature Birth T H Eames, Am J Ophth 29* 57 
(Jan) 1946 

One hundred and fifty-five children who were born before comple- 
tion of the normal term of pregnancy or who weighed 5)4 pounds 
(2,994 Gm ) or less at birth are compared with 439 children born at 
full term or with a weight at birth of more than 5)4 pounds These 
two groups are compared with a smallei group of children born during 
or later than the tenth calendar month The outstanding tendencies 
noted are the higher frequency of low vision at all the ages studied 
among the children born prematurely and the poorer median visual 
acuity through the ninth year in the same group The presence of 
somewhat comparable defects and deficiencies in the premature and 
hypermature groups provides a suggestion that hypermaturity maj 
prove to be of similar, but probably less, importance than is prematurity 
as an initial handicap g Reese 

Cornea and Sclera 

Different Types or Metallic Impregnation of the Cornea 
Vera Bischler, Arch d’opht 4: 114, 1941-1942 

The author discusses only the changes due to silver salts They 
are divided into two mam types (1) changes following medication 
with various silver salts, either externally or internally, and (2) changes 
depending on the character of the work performed The cases of 
silver impregnation of the cornea described m the recent literature are 
reviewed, together with their characteristics on examination, both 
without and with the slit lamp and the corneal microscope A personal 
observation on a man aged 70, a silver engraver, who presented a 
Kayser-Fleischer ring, is described A full bibliography is appended 

S B Marlow 
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Treatment of Serpiginous Corneal Ulcers with Albucid 
M. Krasnov, Vestmk oftal 23:22, 1944 

Krasnov treated 45 patients with serpiginous ulcei of the cornea 
with instillations of a 30 per cent solution of sulfacetnnide eveiy two 
hours or an ointment containing the ding in 30 per cent concentration 
Atropine was also used The majority of the patients enteied the 
hospital with an advanced stage of the ulcei, more than ten days after 
the beginning of the disease 

There was pronounced impiovement in a few days after this tieat- 
ment, the hypopyon giadually disappeared, there was not a single 
perforation of the cornea, and the scar was usually rather fine As a 
result, fairly good vision was obtained in about 40 patients Krasnov 
states that weak solutions (10 per cent) of sulfacetnnide were not 
effective enough O Sitchevska 


General Diseases 

Blindness Following Haematemesis James Black, Brit M J 
2:920 (Dec 29) 1945 

The author gives a brief review of the literature of blindness fol- 
lowing gasti omlestmal hemoirhagc and reports the following case. 

A coal miner aged 53 was admitted to the hospital on Aug 18, 1945, 
with a history that during the preceding three weeks he had felt run 
down, with occasional abdominal pain and the presence of a streak 
of blood m the stools On August 15, while sitting at home in a 
chair, he suddenly collapsed and lost consciousness for ten minutes. 
On recovering, he vomited a quantity of bright led blood and also 
passed a tarry stool some time afterward Three days later, on 
awakening, he found that he was totally blind in the left eye and 
that sight m the right eye was reduced to appreciation of hand move- 
ments Then, in fifteen minutes the right eye became totally blind 
The ophthalmoscope revealed that the nerve heads were hyperemic 
and somewhat swollen (2D), the arteries were greatly constricted, 
while the veins were dilated The ceiebrospinal fluid was under 
200 mm of pressure He was given 1% pints (710 cc ) of blood of 
group O by intravenous drip, which was followed by gradual improve- 
ment in his general condition, but he remained completely blind 

The author emphasizes the marked contraction of the retinal arteries 
and expressed the belief that a loutme inspection of the eyegrounds 
for early changes is important An early blood transfusion may possibly 
arrest the changes m the eyegrounds Aknold KNApp 


Hygiene, Sociology, Education and History 

Belgian Ophthalmology During the War F Bonhomme and 
Agatston, Am J Ophth 29:674 (June) 1946 

Bonhomme and Agatston leview the history of the period of occu- 
pation, the period of liberation, the influence of the war on ocular 
diseases and various ocular disorders related to the war 

W S Reese 



390 


ARCHIVES OF OPHTHALMOLOGY 


Injuries 

Intra-Ocular Foreign Bodies Problems or Localization and 
Operative Procedure J Kraus and W A Briggs, Brit J 
Ophth 29.557 (Nov) 1945 

A new localizer for mtraoculai foieign bodies consists of the follow- 
ing parts 

A head rest with clamping devices attached is used to attain com- 
plete immobilization of the head Attached to the cross bar for the 
forehead is a small unit designed to work m fine adjustment, carrying 
indicators which can be moved latei ally, up and down and to and from 
the eye These mdicatois are parti} of radiopaque and partly of non- 
radiopaque material X-ray casette holders and perimeter with spot 
light are provided The geometiic principles of the calculations are 
given The operative technic used is a modification of Stallard’s neces- 
sary to suit the new localization, with an alteration in the area of 
diathermy application and a different scleral stitch The problem of 
diathermy and magnetism is discussed, and advice is offered on how 
to regulate and use the diathermy apparatus to avoid complications 
A newly designed forceps for extractions of nonmagnetic foreign bodies 
is described 

The article is illustrated W Zentmayer 

Ophthalmic Treatment in the Field, 1943 G C Dansey- 
Browning, Brit J Ophth 30 26 (Jan ) 1946 

An analysis was made of the 129 ophthalmic casualties treated in 
a mobile ophthalmic unit in the Sicilian and the South Italian campaigns 
The types of wounds encountered and their treatment in the field are 
outlined The results of such treatment and the final visual capacities 
of the treated eyes some two years later are indicated 

W Zentmayer 

Lacrimal Apparatus 

Restoration of Patency or the Nasolacrimal Duct by Means 
of a Vitallium Tube W E Muldoon, Am J Ophth 28: 1340 
(Dec) 1945 

Muldoon reports 4 cases in which he inserted a vitallium tube into 
the bony lacrimonasal duct thiough the lower part of the sac The 
piocedure is designed only for cases of obstruction of the duct 

W S Reese 

Dacryosinusitis Simulating Dacryocanaliculitis R F Pereira 
and E E Tolosa, Arch de oftal de Buenos Aires 20 288 (July- 
Aug) 1945 

The authors present a case m which a purulent dischaige oozing 
from the upper canaliculus led to an erroneous diagnosis of dacryo- 
canahcuhtis The patient, a woman aged 40, complained of a discharge 
from the right eye of long duiation Pressure on the lacrimal sac did 
not produce discharge of pus through the canahculi, but when pressure 
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was made on the uppei canaliculus pus appealed at its opening The 
lacrimal passages were impel vious The patient was treated by incising 
the upper canaliculus Suppuration, howevei, w'as inci eased after the 
operation Fuithei investigation showed that there was a direct com- 
munication from the uppei canaliculus into the nasal cavity Roent- 
genograplnc study showed the piesence of maxillaiy and ethmoidal 
sinusitis 

The condition of dacryosinusitis is discussed fully The fact is 
stressed that in the present case the upper canaliculus was the only one 
suppurating The article is illustrated, and an extensive bibliography is 

S lven H F Carrasquillo 

Neurology 


Myasthenia Gravis and Its Ocular Signs A Review' F W 
Walsh, Am J Ophth 28:13 (Jan) 1945 


This study of the ocular signs of myasthenia gravis is based on 
63 proved cases of the disease, approximately 25 per cent of the patients 
having first consulted ophthalmologists Walsh states that this study 
contributes nothing to what has already been reported regarding the 
ocular signs of myasthenia gravis How'ever, he makes the following 
observations Ocular symptoms and/or signs were present in all cases 
A purely “ocular” form of myasthenia giavis was observed in several 
instances, but in such cases there is always the possibility of spread of 
the weakness The ocular symptoms and signs usually appeared early 
in the course of the disease, but occasionally they were a late develop- 
ment Ptosis w'as the most constant sign, edema of the lids was 
an infrequent pi odiomal sign Retraction of the lids was a rare com- 
plication which was observed m 1 case after chronic ptosis 

The similarity of abnormal associated movements of the lids in 
myasthenia gravis and those resulting from misdirection of regenerated 
fibers of the third nerve is noted An explanation of the phenomena 
referable to the lids in cases of myasthenia gravis is not attempted 
Weakness of the orbicularis oculi muscle may occur in the absence 
of ptosis or with it Probably weakness in closure of the lids is over- 
looked more often than any other common ocular sign 

Limitation of ocular movements occurs unilaterally or bilaterally 
and m almost all combinations When pupillary abnormalities aie 
present, it is doubtful whether the case is one of myasthenia gravis 
Changes m accommodation were observed in only 1 case The visual 
fields and the visual acuity were not altered The similarity of the 
ocular signs seen in cases of myasthenia gravis and those associated 


with thyroid disorders is noteworthy 


W Zent MAYER 


Ocular Muscles 

Exophthalmic Ophthalmoplegia and Its Reiation to Thyro- 
toxicosis I Mann, Am J Ophth 29:654 (June) 1946 

Mann reports 18 cases m an attempt to assess the vanous signs 
and symptoms met with m so-called exophthalmic ophthalmoplegia 
She concludes that the signs of excess thyroxin include loss of weight 
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rapid pulse , increased basal metabolic rate , soft, moist skin , lid 
retraction, and lid lag (von Graefe’s sign), whereas the signs of excess 
thyrotropic hormone of the anterior lobe of the pituitary gland consist 
m edema and infiltration of the orbit, lid and conjunctiva — hence, 
proptosis, ophthalmoplegia, fundic changes (papilledema, engorgement 
and macular exudate), edema of the lids, chemosis and eversion of the 
conjunctiva — all of which may or may not be associated with deficiency 
of thyroxin The latter shows itself in a low basal metabolic rate, 
gam in weight, thick, coarse skm, and slow pulse -yy g Reese 


Paralysis of the External Rectus Muscle Treatment by 
Transplantation or the Superior and Inferior Rectus 
Muscles L A Gallo and P Novik, An argent de oftal 
6:101 (July-Sept) 1945 


The authors present the case history of a patient showing paralytic 
strabismus of the external rectus muscle of the right eye Hummel- 
sheimer’s operation was performed, with satisfactory results, an abduc- 
tion of 60 degrees being at times obtained ^ £ Alvaro 


Parasites 

Intraorbital Hydatid Cyst I Martini Z , Arch chilena de oftal 
1 : 17 ( July-Aug ) 1944 

A case of intraorbital hydatid cyst is reported in a woman aged 20 
The condition was of five months’ duration and was initiated with 
severe pam and redness in the right eye, accompanied with swelling at 
the inner angle of the fissure The pain subsided, but the eye began 
to protrude and vision was lost Later the eye was pushed entirely 
out of the orbit by a tumor presenting at the inner angle The growth 
was removed, and the globe was replaced in the orbit The article is 
illustrated h R Carrasquiito 


Treatment or Ocular Myiasis When Localized in the Orbit 
A Delmanto, Pubhcagoes med 17:155 (Aug) 1945 

In order to expel the parasite, the orifice of the entrance is enlarged 
a few millimeters, and a rubber tube is introduced until it meets with 
resistance A solution of mercuric cyanide is injected into the external 
opening of the tube The area about and the tip of the tube are coated 
with an ophthalmic ointment having a sulfonamide base The tube 
prevents obstruction of the canal, and the air-proof ointment, together 
with the mercuric cyanide, produces an unbreathable atmosphere and 
forces the parasite to leave voluntarily m search of air 

M E Alvaro 

Refraction and Accommodation 

Lens Efficiency — A Clinical Concept J I Pascal, Brit J 
Ophth 30:291 (May) 1946 

The vanable of lens power not dependent on distance from the 
eye may be called its “efficiency” and is indicated as positive or negative 
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A pei son with collected, as well as uncorrected, hypermetropia 
accommodates more, and a peison with myopia accommodates less, than 
the emmetropic person foi the same distance On this basis, the plus 
lens of less power which replaces a given amount of accommodation 
has positne efficiency, and a plus lens of greater power which replaces 
a given amount of accommodation has negative efficiency 

For the subject with natural emmetropia the basic accommodation 
unit is ID , but the basic accommodation unit for the subject with cor- 
rected ametropia is always either moi e or less than ID The difference is 
of special significance in the collection of anisometropia in the presbyopic 
patient In this case the eye having the least refraction is under- 
accommodated and the other eye is overaccommodated for a given 
distance In cases of total presb 3 r opia the same addition for the eyes 
w ill put both m focus for a chosen distance, regardless of the refraction 
The form and thickness of the correcting lens are also factors 
A table gives the values calculated for lens and accommodation 
efficiency based on the results with the lens placed 20 mm from the 
first principal plane of the eve \y Zentmayer 


Retina and Optic Nerve 


jUVENlLE DlSCirORM DEGENERATION OF THE MACULA H LUCIC, 

Am J Ophth 28:965 (Sept) 1945 


Lucic reports his observations in 10 cases of juvenile disciform 
degeneration of the macula, including the results of microscopic exam- 
ination m a case m which the condition was mistaken for a tumor 


He suggests that the senile and j'uvenile forms are merely different 
degrees of the same disease ^y g Reese 


Allergic Retinosis J W Bettman, Am J Ophth 28: 1323 (Dec ) 
1945 


Bettman bnefly summarizes the experimental evidence and clinical 
reports of retinal allergy and describes the case of a highly allergic 
patient who had edema of the macula Vision definitely increased on 


two occasions within a half-hour after administration of epinephrine 
and finally subsided with epinephrine therapy ^y g Reese 


Solar Eclipse — Burn of Macula E C Zorab, Brit J Ophth 30: 

82 (Feb ) 1946 

A guardsman aged 27 observed a partial eclipse of the sun through 
a pair of smoked glasses Four days later he complained of obscured 
vision m the left eye Vision in the right eye was known to be poorer 
than that m the left, presumably due to prolonged exposure to the sun 
In the left eye there was a shadow the exact shape of the uneclipsed 
portion of the sun At each macula the light reflex was replaced by 
a dark red spot, in the center about 0 25 mm , surrounded with a pale 
area Twelve days later the left macula had a central light reflex 
The scotoma was still present m the right field of vision 
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It is difficult to decide whether this man has a tiue macular burn 
in each eye, in the right as a result of prolonged exposure in the desert 
and in the left as a result of a few seconds’ exposure to the sun, or 
whether the case is one of primary macular degeneration 

W Zentmayer 

Relation or Carotid Sinus to Retinal Circulation Riser, 
Planques, Couadau and Seigneuric, Presse med 53: 161 
(March 31) 1945 

Riser and his associates report observations on 50 subjects m whom 
they determined simultaneously the retinal arterial tension and the 
general arterial tension while performing various manipulations on the 
carotid sinus, such as digital compression of the smus region, inhibi- 
tion of the sinus by procaine hydrochloride and compression of the 
carotid artery below the smus They stress that the variation pro- 
voked in the general and in the retinal arterial tension by excitation 
of the carotid smus are always synchronous and of the same amplitude 
There never appeared a direct action of the smus on the retinal circu- 
lation that could be separated from the action on the general circulation 

JAMA (W Zentmayer ) 

Thrombosis or the Retinal Veins and Its Treatment with 
Roentgen Radiation R Contardo A and A Peralta G, 
Arch chilena de oftal 1 : 22 ( July-Aug ) 1944 

The authors discuss fully thrombosis of the retinal veins and 
describe in detail its treatment with roentgen radiation They treated 
7 patients, starting with a dose of 100 r and continuing with doses of 
50 r until ten treatments had been given m 3 cases of thrombosis of 
the central vein and with half that dose in 4 cases m which branches 
of the vein were affected In 5 of these cases the causative factor was 
hypertensive disease, in 1 case arteriosclerosis, and m the other, focal 
infection (infected tonsils) The results of treatment were gratifying, 
vision being improved from counting fingers to 5/5 in some cases 

The authors conclude that roentgen therapy is indicated in cases 
of thrombosis produced by external compression of the vessel and 
subsequent formation of thrombus (arteriosclerosis, neoplastic metas- 
tasis) and of occlusions due to inflammation of the walls of the vein 
Treatment with anticoagulants is indicated when a blood dyscrasia 
is the cause or when the occlusion is brought about by stagnation pro- 
duced by arterial spasm In the last group the action of the anti- 
coagulants must be accompanied with the use of vasodilators 

H F Carrasquillo 

Optic Neuritis Occurring During Lactation J Malbran and 
J B Zubillaga, Arch de oftal de Buenos Aires 19:473 (Nov ) 
1944 

The authors report 2 cases of optic neuritis occurring during the 
lactatmg period in 2 pnmiparous women, aged 23 and 24 The condi- 
tion made its appearance two and fourteen weeks after labor, respectively 
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Both patients sufleied fiom seveie headache The ophthalmoscopic 
and campimetnc findings were typical of optic neuritis Vision was 
reduced to the counting of fingeis Lactation was stopped m both cases, 
and the condition disappeared Noimal vision was regained The 
authors discuss the etiopatholog} of this type of neuritis 

Ii F Carrasquillo 

Hypertensive Conditions and Retinopathy Ii Berglund, Nord 
Med 27: 1809 (Sept 14) 1945 

Berglund discusses types of retinopath) which are accompanied 
during at least a part of the couise with seveie hypei tension The 
hypertensne disoidci in which changes in the letina are especially 
important is essential hypertension Ophthalmoscopy is valuable in 
distinguishing malignant from benign hypertension After sympathec- 
tomy the retinopathy at times regi esses almost completely* This 
improvement is conti asted with the equalty complete, but tiansient, 
regression sometimes attained b\ prolonged lest in bed and administra- 
tion of sedntn e<; j \ M A (W Zentmayer) 

Tumors 

Primary Malign \n r Tumors or the Orbital Musculature 
G OrrRET, Arch d’opht 4: 1 and 81, 1941-1942 

The author divides these neoplasms into two types (1) tumors 
with characteristics of muscle, whethei oi not they arise from a muscle, 
and (2) tumois involving one oi moie muscles and which are not due 
to extension from a neighboring growth and are not metastatic 
Fibroblastic sarcoma, polymorphous sarcoma, rhabdomyosarcoma, leio- 
myosarcoma, round cell sarcoma and reticular sarcoma are each dis- 
cussed separately, with illustrative cases from the literature A per- 
sonal case of rhabdomyosarcoma in a girl aged 9 years is piesented 
in some detail, with photographs and complete microscopic study 
It is pointed out that these tumors can be diagnosed only by biopsy 
These tumors recur rapidly and sometimes metastasize Surgical inter- 
vention should be reduced to a minimum The growth should be 
treated preferably by roentgen radiation or radium Surgical extirpa- 
tion after adequate ladiotherapy may prove to be the choice of treatment 

S B Marlow 

Primary Epithelioma of the Meibomian Gland Which Invaded 
the Orbit, with Destruction of the Eye Report of a Case 
Y Shoji, Arch, d’opht 4: 32, 1941-1942 

The author states that m 1922 Giovanni found reports in the litera- 
ture of 40 cases of tumor of the meibomian gland, 24 of which were 
adenomas and 16 epitheliomas Several cases have been described in 
Japanese and therefore are not known abroad Seven Japanese cases 
are abstracted, and a personal case is described in detail, with accom- 
panymg photographs S B Marlow ' 
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Unrecognized Intraocular Tumors Report or Two Cases. 
C Dejean, Arch d’opht 4: 38, 1941-1942 

The author reports the finding of an intraocular tumoi in 14 eyes 
removed because of glaucoma, in 2 of which the presence of a tumor 
had not been suspected by several ophthalmologists Unrecognized 
tumors of the globe appear to be rather frequent The importance of 
early diagnosis is discussed Every glaucomatous eye should be looked 
on as a possible site of tumor g g Marlow 

Conglomerate Tuberculoma or the Choroid D A Saggesse 
and A C Decoud, An argent de oftal 5:84 (July-Sept ) 1944 

A child 2) l / 2 years of age presented a typical amaurotic “cat’s eye” 
on the left side The diagnosis of glioma v^as made, and enucleation 
was advised Consent to operation, however, was not given One 
month later evidences of secondary glaucoma were present A Mantoux 
test in a 1 100 dilution gave a positive reaction, and physical examina- 
tion revealed the presence of pulmonary tuberculosis The mother had 
the same disease 

The eye was enucleated Anatonucopathologic examination of the 
specimen showed a conglomerate tuberculoma of the choroid 

A discussion of this condition follows, with numerous citations from 
the literature The article is illustrated until photomicrographs 

H F Carras^uillo 

FusiroRM Melanosarcoma or the Iris J Remonda and L V 
Ferraris, Arch de oftal de Buenos Aires 19 345 (Sept ) 1944 

The authors present a case of melanosarcoma of the iris in a boj 
aged 13 who was observed for five years prior to operation At the 
first examination the author observed in the ins of the right eye a lead- 
colored tumor, the size of a pinhead There were other pigmented areas, 
which at present are not raised The eye was otherwise normal, and 
the general physical examination also revealed nothing abnormal During 
the first three years of observation the growth exhibited no change 
After this the mass began to grow and in the six months prior to 
operation increased considerably in size, taking on a tabulated, cauli- 
flower appearance The tumor was then removed by means of a large 
iridectomy Histopathologic examination of the tissue showed the 
characteristics of a melanosarcoma The boy has been kept under 
observation, and no further change has been noted in the eye 

H F Carrasquillo 

Uvea 

Acute Cryptogenic Lymphocytic Uveomeningitis and Harada’s 
Disease E Bessiere and L Corcelle, Arch d’opht 5: 344, 
1945 

Harada’s disease is characterized by bilateral uveitis with detachment 
of the retina, general and neurologic symptoms, auditory disturbances 
and abnormalities of the hair and pigment of the skm The authors point 
out that this syndrome is rarely complete and present 2 cases of bilateral 
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uveitis associated with meningeal and encephalitic symptoms but lacking 
auditory disturbances and abnoimahties of the skm and hair They 
describe a third case m which the etiologic factor was apparently 
similar. They believe that Harada’s disease and some of these incomplete 
syndromes have the same origin The etiologic factoi has not been 
definitely demonstrated g g Marlow 

Transfusion or Blood and Blood Plasma in Trlatment of Trau- 
matic Iridocyclitis B Protopopov, Vestmk oftal 23: 12, 1944 

One hundred and twenty patients who had severe traumatic irido- 
cyclitis were given blood transfusions eveiy five to seven days, for 
a total of one to four transfusions Most of the patients had penetrating 
intraocular injuries from mine fragments In patients with intraocular 
foreign bodies the transfusions w^ere given aftei icmoval of the foreign 
body Protopopov believes that the blood transfusion has a stimulating 
effect on various tissues and organs and possibly acts as a desensibilizer 
He gives the following summaiy 

Of 100 patients with severe traumatic iridocyclitis blood transfusion 
gave stable and marked improvement m 35 patients, in 44 patients 
the improvement w r as slight or transitory In 19 patients there was 
no improvement, and in 2 patients the transfusion aggravated the process 
Blood transfusion as a therapeutic measure with iridocyclitis gives 
a better effect than the usual foreign therapy or tissue transplantation 
In some patients the tiansfusion was more effective than intra- 
venous injections of methenamine, dextrose or sulfanilamide 

Blood transfusion should be combined with general and local thera- 
peutic measures 

Transfusion of blood plasma did not improve appreciably the 
iridocyclitis of 20 patients q Sitchevska 


Vision 

Vision in Industry I B Luecic, Am J Ophth 29: 63 (Jan ) 1946 
Lueck uses the repoit of the Committee on Industrial Ophthalmology 
of the Section on Ophthalmology of the American Medical Association, 
read before the Fourth Annual Congress on Industrial Health in 
Jan 13, 1942, as a basis for discussion of vision in industry, especially 
as to individual abilities and particular industrial requirements 

W S Reese 

A New Instrument tor Dark Adaptation Tests W Koch, Brit 
J Ophth 29:234 (May) 1945 

Koch describes an Instrument which is relatively cheap, easy to 
construct and apparently reasonably reliable 

After a description of the apparatus, the author calls attention to 
sources of eiror and the manner of perfoimmg the tests and gives 
practical hints 

The calibration of the apparatus is based on the assumption that 
the average final threshold of healthy children is 2 5 log units of 
millimicrolamberts 
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Aftei the calibration, a group of 352 normal children, aged 6 to 14 
years, w ere tested, and these also yielded a mean final threshold of 2 5 
log units of milhmicrolamberts, the standard deviation being 0 161 
log unit Data on standard deviations for children are not available, 
but this figure corresponds reasonably well with the values for adults 
reported by Hunt and Hayden These authors found among subjects 
less than 40 years of age a standaid deviation of 0 250 log unit (mean, 
2 698) and among subjects 40 years of age and older a standard 
deviation of 0 328 log unit (mean, 3 010) Michaelson, working with 
the apparatus, gives in a recent papei a mean of 3 0 log units and a 
standard deviation of 0 33 log unit of as normal for adults ( Brit J 
Ophth 28: 458, 1944) 

Taking the mean plus twice the standard deviation as the probable 
limit of normality, a final threshold of over 2 82 log units in our apparatus 
may be considered as suspicious, while a threshold of over 2 98 (mean 
plus three tunes the standard deviation) is definitely abnormal for 
children For normal limits in adults Michaelson’s paper may be 


consulted 


W Zentmayer 




Therapeutics 


The Value or Penicillin in the Treatment of Superficial 
Infections or the Eyes and Lid Margins T Crawford and 
E F King, Brit J Ophth 28:373 (Aug) 1944 

The purpose of this investigation was to determine the clinical and 
bacteriologic results of local application of penicillin m cases of con- 
junctivitis, corneal ulceration and blepharitis Cases were selected to 
represent clinically the following four types conjunctivitis, of some 
severity, with well marked injection and discharge but without secon- 
dary involvement of the cornea, conjunctivitis, again of some severity, 
with additional secondary corneal infiltrations, either superficial and 
diffuse or marginal, conjunctivitis with a single large secondary corneal 
ulcer or infiltration, the clinical picture being dominated by the localized 
corneal infection, and blepharitis, chronic and severe All the patients 
were prone to frequent and disabling subacute exacerbations of the 
infection 

Two preparations of penicillin were used — a sterile aqueous solu- 
tion containing 250 units per cubic centimeter and an ointment con- 
taining 250 units per gram of base 

As a local therapeutic measure for superficial infections of the con- 
junctiva, cornea and lid margins, the authors find that penicillin far 
excels any agent they have hitherto employed Moreover, it would 
seem highly effective in cases of stubborn infection which has proved 
resistant to the usual methods of treatment 

From the bacteriologic viewpoint, penicillin, as employed in this 
investigation, eradicates sensitive organisms from the conjunctiva in a 
few days It cannot, however, prevent reinfection after the cessation 
of treatment, and the authors saw no reason to believe that effective 
therapy with penicillin established any immunity to recurrent infection 
In this connection, it is noteworthy that in the cases of this series in 
which bacteriologic relapse occurred the organisms causing the relapse 
were as sensitive to penicillin as were those m the original infection 



ABSTRACTS FROM CURRENT LITERATURE 


399 


This investigation was sponsored by the consulting ophthalmologist 
to the army, m collaboiation with the directoi of pathology. 

W Zentmayer 

Penicillin' in Ophthalmic Theraituiics A J Cameron, Brit 
M J 1:222 (Feb 17) 1945 

To find out what effect the drugs usually used in clinical ophthal- 
mology have on the activity of penicillin, the author, in conjunction 
with S T Cowan, made the following tests with atropine, physostig- 
mme, cpmeplnine, cocaine, decicam (tetracaine hydrochloride), strong 
protein siher and fluorescein These weie used m twice the customary 
strength, except for epmcpluine, which was employed in the usual 
strength 

The diugs undei examination were mixed with penicillin (2 units 
per cubic centimeter) in equal volumes and were kept at 37 C for 
three hours They were then pipetted into porcelain cylinders on plates 
sown with the Oxford staphylococcus Ii The plates were incubated 
overnight, and the diameter of the zone of inhibition was measured 
Strong protein silver was found to inhibit the growth to the same 
extent as the mixture of strong protein silver and penicillin No other 
drug had any inhibitory action on the staphylococcus ; epinephrine, how- 
ever, inactivated the penicillin in the mixtures Arnold Knapp 

Local Penicillin Therapy in Ophthalmia Neonatorum 
A Sorsby, Brit M J 1:903 (June 30) 1945 

In a previous aiticle ( But M J 1: 114 [Jan 27] 1945), Sorsby 
aiid Hoffa gave an account of the use of penicillin for local therapy 
in 47 cases of ophthalmia neonatorum As in the last 22 cases m 
this series so in all the 38 new r cases, penicillin was used in a concen- 
tration of 2,500 units per cubic centimeter, but the frequency of the 
instillation was different — the substance was given at longer intervals 
in 13 cases and at shorter intervals in 25 cases In 13 cases treatment 
was with drops of penicillin at one hour intervals for six hours, then 
at two hour intervals for twenty-four hours and subsequently at three 
hour intervals In all these cases the response was good, but a relapse 
occurred in 1 case after twenty-four hours and m another after five 
days (m both of these cases the infection was finally cleared by a 
course of sulfamezathme given for five days and two days, respectively) 
The results do not appear to be substantially different from those 
obtained m the 22 cases m which the drug was given at moie frequent 
intervals In 25 cases drops of penicillin were instilled initially at 
intervals of five minutes, then every half-hour and subsequently at 
hourly intervals, followed by instillation at two hour intervals This 
change in the frequency of application seemed desuable in order to 
avoid additional irrigations It was found that when the medicine was 
applied at shorter intervals the tendency to the formation of pus was 
rapidly suppressed Then, when the discharge had ceased, administra- 
tion of the penicillin was continued at half-hour intervals until the eye 
was dry, then hourly for twelve hours and every two hours for twenty- 
four hours longer In 2 cases of this series a distinctly poor response 
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was obtained One was a case of bilateral moderately severe gono- 
coccic ophthalmia in a premature baby Treatment with sulfamezathme 
cleared the eyes within thiee days, only to have the condition relapse 
thirteen days later, and the infection was finally cleared by a second 
course of this sulfonamide compound The second case was also one 
of moderate severity, diphtheroids were present in the smear, but the 
culture was negative The condition responded well to sulfamezathme 
within four days 

This group of 25 cases therefore contained 2 in which no response 
was shown to intensive penicillin therapy and no fewer than 5 in 
which initial clinical cure occurred, only to be followed by a relapse, 
which, however, was cleared in 3 out of the 5 cases by a second course 
of penicillin, suggesting that too early suspension of treatment, rather 
than mefficacy of penicillin, was responsible for these partial failures 
In contrast to these 2 cases of total failure and 5 cases of partial failure, 
the results in the remaining 18 cases were distinctly gratifying, the 
time taken for clinical cure being thirty-eight hours at the longest and 
twenty-five minutes at the shortest, with an average of just under 
ten hours Penicillin is well tolerated by the infant eye The author 
believes that general sulfonamide therapy of ophthalmia neonatorum 
is already obsolete as a routine procedure The reduction of the dura- 
tion of treatment from weeks, with the older methods, to days, with 
sulfonamide therapy, is paralleled by the reduction of treatment from 
several days, with the sulfonamide drugs, to as many hours, with 
penicillin 

The author summarizes as follows Local therapy with penicillin 
in a concentration of 2,500 units per cubic centimeter proved effective 
in 21 out of 22 cases of ophthalmia neonatorum reported previously 
In a further series of 38 cases reported here, no response occurred m 2 
In 25 of the 38 cases treatment was with intensive application of 
penicillin (instillation every five minutes) The results were better 
than those obtained with the instillation of penicillin at half-hour inter- 
vals (as in the 22 cases reported previously) or at hourly intervals 
(as m 13 cases in the present series) 

The 25 cases m which intensive treatment was employed included 
the 2 in which no response was obtained and the 5 in which relapse 
followed initial clinical cure , in 4 of these 5 cases of relapse the response 
to a second course of penicillin was good Of the remaining 18 cases, 
clinical cure was obtained within twelve hours m 13 and within twelve 
to twenty-four hours in an additional 4 cases 

Severity of the clinical condition does not appear to affect the dura- 
ation of treatment Penicillin is effective against all the common 
organisms of ophthalmia neonatorum, including the virus presumed 
to cause inclusion blennorrhea 

Local penicillin therapy is likely to replace general sulfonamide treat- 
ment as the method of choice for ophthalmia neonatorum 

Arnold Knapp 



Book Reviews 


Why Pupils Fail in Reading. By Helen M Robinson Pi ice $3 Pp 
257 Chicago The Unneisily of Chicago Pi ess, 1946 

In this informative book, Di . Robinson points out that the problem 
of the seriously retarded i eader has in the past commanded the attention 
and study of individual ophthalmologists, neurologists, psychologists 
and educatois, whose appioaches to the problem and subsequent inter- 
pretations have been laigely limited to their special interests and 
experience The resultant confusion shows the need for a coordinated 
study by specialists in each of these fields Such a coordinated study 
forms the unique contribution of this report 

The book is divided into three major sections The first offers a 
comprehensive anal) sis of previous studies, which reveals that assigned 
causes of reading disability can be grouped under the following headings 
visual difficulties, intellectual and maturational status; neurologic and 
dominance factors, auditory, speech and language factors, physical 
difficulties , emotional reactions, and social and environmental conditions 
The second section describes a cooidmated investigation into the causal 
factors of reading disability in each of 30 seriously retarded readers, 
all of whom had a mental age of at least 7 S years and an intelligence 
quotient of at least 85 on the New Stanford-Binet scale Thus, the 
cases of most senous mental retardation weie eliminated from the 
investigation, and an intellectual readiness for reading was insured 
The group contributing their services to the study included a social 
worker, a psychiatrist, a pediatncian, a neurologist, several ophthal- 
mologists, a speech correction specialist, an otolaryngologist, an 
endocrinologist, a leading specialist and the author, who acted as 
psychologist and reading technician Every child was studied by each 
specialist, and full accounts of significant findings are given Ophthal- 
mologic findings are presented in detail in table IV The psychometric 
reports include the mental age and the intelligence quotient on the 
New Stanford-Binet scale and on several nonverbal tests of intelligence 
as well as the reading level and the amount of reading retardation m 
terms of Monroe’s reading index, i e , “the ratio of the average reading 
grade to the average of chronological age expectancy, mental age 
expectancy, and the arithmetic grade The grade expectancy is obtained 
by subtracting five years from the chronological age or the mental 
age” (page 123) Group conferences of the cooperating specialists 
resulted in recommendations for remedial treatment, and the attempt 
was made to correct one difficulty at a time, so as to evaluate the 
effect of each successive measure on progress in reading The final 
section is a summary of significant general conclusions: findings with 
respect to causal factors, problems meriting further study and implica- 
tions of the investigation 

No one anomaly was found to be a probable cause of the reading 
disability in every case, and seldom was there but one probable cause 

401 
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in any case Rather, it may be taken as a lule that the gi eater the 
number of anomalies, or hampering factors, the more serious is the 
retardation m reading The probable causes most frequently assigned 
by the group in its final analysis are visual difficulties (50 per cent), 
emotional maladjustments (32 per cent) and social problems (55 per 
cent) Other probable causes are neurologic difficulty and endocrine 
disturbance (each 9 per cent) and general physical difficulty (5 per cent) 
Left-eyed dominance occurred m 40 per cent of the cases and mixed 
hand-eye dominance in 2 7 per cent 

The ophthalmologist will be most interested in the visual difficulties 
found These included hyperopia (28 per cent), astigmatism (10 per 
cent) and binocular incoordination of significance (48 per cent) 
In the last-named group oithoptic training was helpful in promoting 
reading growth or m prolonging attention span for activities carried 
on at close range Neither the Snellen chart nor the Keystone Visual 
Safety Test was found to be completely accurate m selecting the 
children whom the opththalmologist identified as needing visual care 
The author states (page 224) “Because of the high percentage of 
cases m which visual anomalies contributed to reading failure and 
because of the difficulties involved in identifying them, very careful 
attention should be given to visual examinations m tbe diagnosis of 
poor readers ” 

It should be pointed out that the table on ophthalmologic findings 
for each subject (obviously listed as reported by the ophthalmologist 
in charge of the case) is confused and not wholly satisfactory when 
examined m detail For example, visual acuity, although determined 
with the Snellen chart, is not recorded m the Snellen notation, the 
near point of convergence is given for some subjects in inches, for 
others in either centimeters or millimeters, further, in a number of 
cases the findings on duction, phoria and near point of convergence are 
inconsistent 

This short review cannot hope to do justice to the wealth of interpre- 
tative and experimental material presented It is a readable, thought- 
provoking report and provides an excellent survey both of the 
complexity of the problem and of the need for detailed diagnosis m each 
case to serve as a guide to remedial care and training From the 
ophthalmologist’s point of view, the book is the best that has appeared 
to date It is so simply written that even the uninitiated reader is 
given a comprehensive view of the problem presented by the child 
who fails in reading and of what should and can be done to remedy 
the situation The bibliography contains one hundred and seventy- 
three titles 

The reviewer is convinced that the ophthalmologist’s role in many 
cases of reading disability is important However, it is essential that 
his examination go beyond mere refractive correction It should be 
sufficiently exhaustive to cover the entne functional binocular picture, 
particularly at the reading distance Every eftort should then be made 
to provide comfortable near vision, so that the child can read with a 
minimum of strain and fatigue for the prescribed periods of time 

Gertrude Rand 



AR CHIVES OF OPHTHALMOL OGY 

Volume 37 <oid series a oiumcDi) APRIL 1947 Number 4 

Con right, 19-17, m the American Medical Association 


DISEASE PROCESSES VERSUS DISEASE PICTURES IN INTER- 
PRETATION OF RETINAL VASCULAR LESIONS 

JONAS S FRIEDENWALD, MD 
BALTIMORE 

I AM deepl) giateful to the officers and members of the Chicago 
Ophthahnological Society for the honoi of this lectuieship and for 
the opportunity to pa) tubute to Di Gifford’s memory I tiust that . 
I may be foi given if I take a moment of the time of this scientific 
society to say a few personal -words, for I loved Sandy very much. 
He was to me not merely an eminent and distinguished colleague but 
also a gieat peison I had somehow expected that he and I would 
gnwv old in ophthalmology togethei Hardly a month passes but that 
some pioblem arises on which I wish I could have his judgment, some 
action in which I know I could have counted on his suppoit The 
subject which I have chosen is one in which he w'as deeply intei ested 1 
The past ten years has witnessed a phenomenal increase in knowl- 
edge of the pathogenesis of hypei tension without a corresponding 
advance m the field of ophthalmoscopic interpretation Moreover, many 
ophthalmologists ha\e been compelled to devote most of then energies 
to w r ar work during the past yeais, and the return to their moie 
permanent interests affords an opportunity and a need for leonentation 
The time seems opportune, therefoie, for a general reconsideration of 
ideas about retinal vascular disease What I present heie contains 
little new information, and, indeed, no new conclusions The old 
unsolved questions still remain, but if, in the light of present knowledge, 
they can be formulated more specifically than before, one small step 
toward their solution will be made 

For thiee generations ophthalmologists have struggled with the 

problem of retinal vascular disease chiefly in terms of the definition 
■ — - / 

Given as the Sanford R Gifford Memorial Lecture, in Chicago, Feb 18, 1946. 
From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital 

1 Gifford, S R , and Marquardt, G Central Angiospastic Retinopathy, 

Arch Ophth 21 211 (Feb) 1939 Gifford, S R Ocular Complications of 
Diabetes, M Clin North America 12 423, 1928 Gifford, S R , and MacPherson, 
W A Classification of Vascular Fundus Diseases, Quart Bull , Northwestern 
Umv M School 14 65, 1940 Gifford, S R Proliferating Retinopathy m 
Diabetes, ibid 17 252, 1943 , Evaluation of Ocular Angiospasm, Tr Am Acad 
Ophth 48 19, 1943 , Eye in General Diagnosis, Wisconsin M J 43 509 1944 
Evaluation of Ocular Angiospasm,' Arch Ophth 31 453 (June) 1944 
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and description of ophthalmoscopic pictures They have asked them- 
selves, What is the typical ophthalmoscopic picture of a given class 
of cardiovascular disease, or, alternatively, what is the typical general 
clinical syndrome that is associated with certain ophthalmoscopic pic- 
ture' 1 So long as the internist’s and the general pathologist’s knowledge of 
cardiovascular-renal disease was vague and diffuse, the effort to define 
and describe ophthalmoscopic pictures was useful and appropriate The 
classifications established by the ophthalmologist were not more vague 
or ill defined than those of the internist There were, indeed, some 
cases of “albuminuric retinitis’’ in which there was no albuminuria, 
some cases of diabetic retinitis m which the diabetes was mild and 
inconspicuous, some cases of senile changes m the fundus which had 
to be called “juvenile”, but these exceptions were not numerous or 
disturbing to the amour piopie of the profession, smugly content in 
the assertion that its members alone of all the medical fraternity could 
look at the blood vessels in the living patient and render a final verdict 

With the refinement m classification and analysis by the internist, 
sharper disease groups have been established Ophthalmologists have 
attempted to keep pace with these developments and have formulated 
parallel classifications of ophthalmoscopic pictures I do not wish to 
disparage these efforts I have, in fact, contributed my own share to 
this work 2 The statistical analyses of correlations between ophthal- 
moscopic and general clinical findings furmsh solid steps in the slow 
and laborious advance in knowledge of disease But it is immediately 
apparent to any one who attempts to apply one of the modern systems 
of classification of changes in the fundus that the correlations are 
merely statistical, that the sharper the classification is made the more 
individual cases which are improperly classified will be found It would 
seem worth while, therefore, to stop for a moment one’s search for 
the typical and the probable and ask oneself what conclusions are to 
be drawn from the atypical and the concrete What are the disease 
processes that underlie both the typical and the atypical occurrences' 1 

VASCULAR DISEASE PROCESSES 

Up to the present, four major, potentially independent, processes 
of vascular disease have been recognized (1) senescence, (2) athero- 
sclerosis, (3) the hypertensive arteriolosclerotic process and (4) dia- 
betic vascular disease I am leaving out of this account such rare 
phenomena as periarteritis nodosa and Monckeberg’s sclerosis With 
respect to these four major processes, one must ask What are the 

2 Friedenwald, J S (a) Retinal Arteriosclerosis, m Cowdry, E V 

Arteriosclerosis, New York, The Macmillan Company, 1933, ( b ) Retinal and 
Choroidal Arteriosclerosis, in Ridley, F, and Sorsby, A Modern Trends in 
Ophthalmology, London, Butterworth & Co , Ltd , 1940 
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ophthalmoscopic signs by which they are recognized, and how reliable 
are those signs ? What is known as to the mechanism of their develop- ' 
ment ? To what extent are these mechanisms dependent on or influenced 
by local processes ? To what extent are these potentially independent 
mechanisms also potentially interrelated ? 

Changes 0} Senescence — The concept of the senescent changes m 
the retinal ascular tree 3 is, m the first place, based on the ophthalmo- 
scopic pictures seen in the fundi of aged persons. In broad outline, 
the typical ophthalmoscopic picture of senescence includes vessels which 
are narrow and straight, which branch at acute angles and which show 
diminished intensity of the vascular light streak. Retinal luster is 
decreased There are associated degenerative changes, such as colloid 
excrescences on the lamina vitrea and atrophic changes in the choroid 
about the optic disk, in the macular region and in the periphery of 
the fundus How reliable are these signs as indications of senescence 
of the cardiovascular system, or ev£n of senescence in general ^ It is 
common experience to see narrow, straight arteries in middle-aged 
people with atherosclerosis and without other signs of exaggerated gen- 
eral senescence Furthermore, the high incidence of atheroma of the 
central retinal artery at the point of its passage through the cribriform 
disk and within the optic nerve immediately behind the disk has been 
well established A detailed correlation of the caliber and tortuosity 
of the retinal branches with postmortem studies of the structural 
changes in the artery within and behind the disk is still lacking, but 
there is at least presumptive evidence that the narrow, straight retinal 
arteries of the aged are to be attributed to atherosclerosis rather than 
to senescence 

In this connection, it should be pointed out that Wagener and his 
colleagues stated that the picture of narrow, straight arteries was 
characteristic of the first stage of essential hypertension and expressed 
the belief that it was due to a diffuse spastic contraction of the ophthal- 
moscopically visible arterial tree My own experience has led me, 
on the contrary, to the conclusion that in the early stages of essential 
hypertension without atherosclerosis the visible portions of the retinal 
arterial tree are either normal or, in some cases of the severest form, 
dilated 

The atrophic and degenerative changes occur not only m the aged 
but also in presemle persons In fact, their occurrence without senility 
ls _s° striking that ophthalmologists have been forced to set up separate 
disease categories for these so-called juvenile cases Histologically, 
these atrophic and degenerative conditions are associated with fibrosis 

3 Friedemvald, J S The Eye, in Cowdry, E V Problems of Ageing, 
e d 2, Baltimore, Williams & Wilkins Company, 1942 
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and hyalimzation of the choioidal capillaries The question is still 
unsettled whether these histologic changes are specific eudence of 
senescence of the affected tissues, independent of systemic disease, 
whether they represent a special vasculai disease process, distinct from 
the four majoi categories previously enumerated, or whether they are 
the foim that the atherosclerotic process takes when it involves vessels 
of capillary dimensions The last possibility has ccitainly not been 
ruled out and is, in fact, subject to experimental approach, foi a quite 
puie form of atheiosclerosis can be pioduced in rabbits expei imentally 
In any case, the ophthalmoscopic finding of these so-called senile 
degenerative conditions is an unreliable index of the state ot senescence 
of the patient’s vascular system as a whole 

Finally, theie is the senile loss of retinal luster The explanation of 
this optical phenomenon involves the solution of a paradox Biochemical 
studies have shown that the retina, like other fixed tissues, tends to 
lose water with advancing age Its index of refi action should, there- 
fore, increase, and, other things being equal, its luster should also 
increase The solution of this paradox must lie in senile changes in 
the vitreous, rather than in the retina A possible optical explanation 
need not be elaborated heie, but it is at least apparent that this feature 
of the senile fundus picture is not conceined with the state of the con- 
nective tissue system, including the “vital rubber” of the cardiovascular 
system It is, of course, probable that a statistical correlation could 
be established between the decline in retinal luster and the loss of 
elasticity in the vasculai tree The passage of the years bungs about 
changes in all tissues, but if the tissue systems are not identically influ- 
enced the coi relation between vascular elasticity and the calendar age 
or between vascular elasticity and the facial and bodil) appearance 
may be closer and more reliable than that between v ascular elasticity and 
retinal luster The fact that letmal luster declines moie rapidly in 
myopic than in hyperopic persons indicates that local factors exert an 
important influence 

There is, in fact, good evidence that the late of senescence of diffeient 
tissue systems is moie or less independent Patients with senile demen- 
tia do not, as a rule, show corresponding signs of unduly rapid 
senescence of organs other than the brain Their fundi in general 
have an appearance that coi relates much more closely with their calen- 
dar age than with their state of mental decline Conversely, patients 
with advanced senile changes in the fundus do not m general show 
a corresponding mental detenoiation Theie are some organs, like 
the notochord and the hyaloid vascular tree, which undergo senescence 
m embryonic life, others, like the gonads, which have a life span con- 
siderably shorter than that of the organism, as a whole, and still others, 
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like the e>e, ■which ha\e a longei potential life span than that of the 
organism 

In sunimai), the ophthalmoscopic pictuie of the senile fundus is 
made up in pait of aspects which can with a high degiee of piobability 
be attributed to atheioscleiosis , in pait of the consequences of capillary 
fibrosis, which may 01 may not be an athei oscl erotic manifestation, and, 
m part of senile changes in tissues wdnch are not components of the 
connectne tissue and vascular systems 

This argument obviously begs the question as to whether athero- 
sclerosis and capillary fibrosis aie themselves direct or indirect expres- 
sions of the piocess of senescence A categorical answer cannot be 
given to this question at the piesent time, but it seems unlikely that 
the connection is a direct one The most geneial attribute of senile 
change is the loss of watei and of elasticity in the affected tissues, 



Fig 1 — Lipid infiltration of the choroid m experimental atherosclerosis m a 
xabbit 

phenomena which do not appear to be intimately connected with the 
atherosclerotic process Experimental atherosclerosis in rabbits is 
not associated with a general loss of water and of elasticity of the 
body tissues On the other hand, histologic study of aging tissues 
reveals an increase in fibrous trabeculae and of other relatively inert 
■colloidal deposits which encroach on the shrinking microcosm of still 
vital tissues Whether these phenomena are related to the atherosclerotic 
process remains an open question A number of years ago I had the 
•opportunity to study the ocular tissues of a series of rabbits m which 
Dr W A Perlzweig, of Duke University, had produced experimental 
atherosclerosis A number of these specimens showed extensive lipid 
infiltration of the choroid As is well known, these animals also have 
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a lipid arcus in the cornea It was evident that experimental athero- 
sclerosis entails a pathologic process more widespread than the meie 
formation of localized atheromatous plaques in the major vessels But 
the fact that there is still a large field of potential investigation m relation 
to the extent and pathogenesis of the atherosclerotic process should 
not lead one to overestimate the reliability of ophthalmosccopic findings 
in the diagnosis of senescence 

Atherosclerosis — The distribution of atheromas in the vascular 
tree is spotty and irregular In no two cases is the pattern identical, 
though certain points of predilection are fairly well established No sat- 
isfactory explanation has been offered for these points of predilection 
It is commonly stated in the textbooks that the frequent occurrence of 
atheromas at arterial bifurcations is related to special strains occurring 
at these points, but no hydrodynamic evidence has been advanced to 
indicate that special strains would in fact exist at these points Actually, 
at the orifice of a branch the lateral pressure must be higher than 
average at the downstream side of the orifice and lower than average 
on the upstream side, but atheromas commonly surround such orifices, 
without regard to the slight local differences in pressure It is likely, 
therefore, that any explanation of the peculiarities of atheromatous pre- 
dilection must be based on local anatomic predispositions rather than 
on special hydrodynamic strains 

One such point of predilection is at the passage of the central retinal 
artery through the cribriform disk The narrowing of the vascular 
lumen peripheral to such a partially obstructive lesion has already been 
mentioned If in relation to the atherosclerotic process the vessel also 
shrinks longitudinally, the retinal branches will be not only narrow but 
also straight, and the angle of their bifurcations will be narrowed 

This is the ophthalmoscopic picture commonly seen m elderly arterio- 
sclerotic persons with moderate hypertension, the degree of hypertension 
being closely correlated with the degree of narrowing A number of 
years ago 2a I suggested a possible explanation of this correlation in 
terms of a close relation between the degree of atherosclerosis of the cen- 
tral retinal arteries and that of the arteries of the brain If this is correct, 
the hypertension in cases of senile arteriosclerosis is compensatory and 
presumably neural m mechanism No evidence has since been brought 
forward on this point, and the question still remains open 

The suggestion made here is m contradiction to that of Wagener,* 
who described senile arteriosclerosis as showing reduction of caliber of 
the retinal arteries and veins without arteriovenous constriction but 
stated that “there is no actual narrowing of the lumen, so the apparent 

4 Wagener, H Observations on Retinal Arteriosclerosis, M Clm North 
America 7 275, 1923 
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reduction m calibre must be owing to deci eased tiansparency of the 
walls ” 

The mterpi etation m cases of this type is further complicated by 
the fact that in atherosclerotic peisons atheromas not mfiequently 
develop in the majoi renal aiteries When such a lesion is sufficient 
to mimic a Goldblatt clamp, a humoral and renal phase of the hyper- 
tensive disease will be supei imposed on the previous athei osclerotic 
phase Thus, in these cases the transition fiom essential to malignant 
hypertension can be reproduced, and m the final state an artenolar sclero- 
sis may be superimposed on the preexisting atherosclerotic disease I 
believe that this course of events accounts for many of the cases in which, 
both ophthalmoscopically and at autopsy, a mixture of these two processes 
is shown An alternative explanation for this common association is given 
by many recent authors, who assume that hypertension, by producing 
more mechanical stress on the arterial tree, leads to early and widespi ead 
atherosclerosis Against this mterpi etation is the fact that patients with 
coarctation of the aorta carry high pressures in the arteries of the head 
and arms for many decades without development of atherosclerotic 
changes 

While the point of maximal predilection for atheroma in the retinal 
artery is at or behind the optic disk, small lesions of a similar type are 
not uncommon m the vessels that can be viewed with the ophthalmo- 
scope Since, as a rule, the wall of the vessel remains invisible, the 
ophthalmoscopic evidence produced by such a lesion is a local constric- 
tion in caliber Much restraint is required m the interpretation of this 
feature of the ophthalmoscopic picture, for similar local constrictions in 
caliber can also be produced by a localized spasm of the arterial wall 
- and by hyaline arteriolar sclerosis Even the persistence of such a 
localized constriction for days or weeks does not exclude the possibility 
of spasm, for previously persistent constrictions disappear promptly in 
some cases after splanchnic sympathectomy On the other hand, the 
spontaneous disappearance of a localized constriction does not exclude 
the possibility that it was atheromatous, for an atheroma may become 
partially organized and absorbed It is only when an opaque spot in 
the vessel wall is seen associated with a local constriction m caliber 
that one can assert with considerable confidence that the lesion is athero- 
sclerotic, not spastic Careful examination of these regions with red-free 
or monochromatic green light not infrequently reveals a slight opacity, 
which is less readily visible with white light When this type of retinal 
vascular lesion is widely developed, white streaks of appreciable length 
may be seen on one or both sides of the blood column In such a case the 
differential diagnosis between atheroma and hyaline degeneration may 
at times be difficult The more diffuse and homogeneous the lesion 
the more closely the picture chaiactenstic of hyaline arteriolar sclerosis 
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is approached The fact that the two types of lesions may be present 
simultaneously adds to the diagnostic difficulties 

When the atherosclerotic change affects a retinal artery at the point 
where it crosses a vein, endothelial proliferation may occur within the 
vein, and narrowing of the venous lumen may be visible not only at 
the point of crossing but extending upstream and downstream from that 
point The relation of these endothelial proliferations to venous occlu- 
sion has been demonsti ated by several authors 5 



Fig 2 — The fundus m a case of atherosclerosis with hypertension The retinal 
arteries are narrow and straight and branch at relatively acute angles There 
are localized caliber constrictions in many of the vessels (possibly due to local 
atheromas, but this is not certain, since increased visibility of the vessel walls 
was not observed) 

The patient, a white man aged 77, had a blood pressure of 190 systolic and 
130 diastolic There were cardiac enlargement and auricular fibrillation but 
good compensation He entered the hospital because of trigeminal neuralgia, for 
which operation was successfully performed The urme showed an occasional 
trace of albumin and some hyaline and granular casts but could be concentrated 
to a specific gravity of 1 027 The patient showed obvious peripheral signs of 
atherosclerosis 


5 Verhoeff, F H Obstruction of the Central Retinal Vein, Arch Ophth 
36 1, 1907 Koyanagi, Y The Significance of Crossing of Vessels in the 
Production of Thrombosis of Branches of the Central Retinal Vein, Klin Monatsbl 
f Augenh 81 219, 1928 
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Man}- cases of atheioscleiosis aie uncomplicated by hypertension In 
such cases scatteied lesions of the type just descnbed may be seen m 
the fundi without the geneial nai rowing of the retinal artenal tree It 
must be borne m mind, howevei, that the distnbution of athei omatous 
lesions in mdnidual cases follows a most megulai and unpredictable 
pattern Usualh retinal athei osclerosis is associated with equally wide- 
spread geneial atheioscleiosis, but in the occasional patient the piesence 
or absence of retinal athei omas may lead to a false piognosis The 
best preserved man of 87 that I know had at the age of 65 a localized 
atheromatous plaque m one of his retinal aitenes and occlusion of a 
retinal % enous branch In the follow mg tw enty-tw T o years he had had no 
other signs or symptoms of atheroscleiosis, either local oi general. 
Thus, e\en the more dramatic local \asculai accidents furnish relatively 



Fig 3 — Flat preparation of the retina stained for fat, showing an atheroma 
m an arteriole The diameter of the arteriole is approximately 60 microns Mag- 
nification, x 100 

unceitam prognostic guides The important question is*not how r severe 
is the local lesion, but how widespread is the process A small number 
of atherosclerotic persons exhibit crops of petechial hemorrhages and 
hard white exudates, lesemblmg those seen m diabetic persons This 
group of patients will be discussed in a later section 
Little study has been directed toward the ultimate course of the 
atheroma itself It appears to be generally believed that an atheroma 
once formed remains indefinitely unchanged This certainly is not neces- 
sarily true Infants under 2 years of age commonly show atheromas 
m the aorta at autopsy Infants who survive into childhood almost 
surely must have *>had similar lesions which disappeared completely 
In experimental atherosclerosis practically complete recovery has also 
been noted In the letmal arteries I have seen localized constrictions in 
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caliber with opacification of the wall of the vessel persist over a year and 
then disappear completely The complete resolution of atheromas cannot, 
of course, be confirmed histologically, but an alternative method of heal- 
ing can be well demonstrated One frequently finds atheromas m which 



Fig 4 — A, atheroma of the central retinal artery with beginning fibrosis, B, 
atheroma of the major retinal artery with subendothelial fibrosis 

the foam cells are being replaced by a subendothelial scar, which in its 
crescentic form shows the flattened pattern of the original hillock 

Atherosclerosis of the choroid is a much neglected subject It has 
been known for years that the choroid resembles the spleen in the 
frequency with which its arteries show hyaline degeneiation of the 
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media Changes of this type aie regularly seen in the choroid begin- 
ning in the fourth or fifth decade, even in the absence of generalized 
arteriolar hyalimzation While this is the dominant form of choroidal 



Fig 5 — A, atheroma of a choroidal artery, B, atheroma of a choroidal artery 
with advanced fibrosis 


vascular change, atheromas can also occur The clinical ophthalmo- 
scopic signs of choroidal atherosclerosis have not even been looked for 

In summary, ignorance of the ocular manifestations of the athero- 
sclerotic process still largely outweighs proved knowledge In those 
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cases in which lesions aie exhibited in the ophthalnioscopically visible 
poition of the vascular tree the diagnosis can be made with a relatively 
high degree of certainty The signs of sclerosis of the central \essel 
behind the cnbifoim disk are still disputed This was, perhaps, an 
academic issue when the present differences of interpretation were first 
formulated, fifteen to twenty years ago, but it becomes an urgent prac- 
tical consideration m so far as ophthalmoscopic findings are used as 
guide in the selection of cases for sympathectomy The 1 elation of 
atherosclerosis to subendothehal fibrosis and to capillary fibrosis and 
hyahnization lemams unclear 



Fig 6 — Hypertension with beginning arteriolar sclerosis The general caliber 
of the arteries in this case was normal, but there were some local constrictions- 
on the inferior branch which appeared and disappeared during the examination 
(spasm) The arterial walls were visibly thickened at some places, and the arterial 
light streak showed increased brightness Arteriovenous compression was obsened 
at only a few vascular crossings (outside the area represented in the drawing) 
The patient, a white woman aged 31, had hypertension of nine years’ duration 
and a blood pressure of 240 systolic and 140 diastolic at the time of examination 
She had had bouts of hematuria at intervals for sei'en years, toxemia of pregnancy 
and a therapeutic abortion eight months before the examination The urine gave 
a 1 plus reaction for albumin, but responses to the phenolsulfonphtlialem and 
concentration tests were normal She died m uremia four years after this draw- 
ing was made 

Some of these questions are approachable through the study of 
experimental atherosclerosis It is much to be regretted that interest 
m this field of research, after an enthusiastic beginning, has lapsed- 
But there are many questions for which no experimental short cut exists 
and which can be solved only by the slow and painstaking extension of 
ophthalmoscopic, general clinical and pathologic correlations 



FRIEDENJVALD— RETINAL VASCULAR LESIONS 


415 


The Iiype? tensive Aitcnolosclei otic Piocess — This is the field in 
which the greatest ad\ances have been achieved during the past decade 
Goldblatt and associates 0 demonstrated that lenal ischemia in dogs 
lesults in seveie hypei tension, geneiahzed aiteriolai sclerosis and pio- 
giessne lenal failure A number of independent investigators have 
shown that the disease depends on a humoial factoi libeiated by the 
ischemic kidney The complex natuie of the humoial mechanism need 
not be discussed here What is of nnpoi tance is the fact that the malig- 
nant phase of hypei tensne disease, as defined by Volhard, beats the 
closest possible lesemblance to the expenmental disease produced by 
Goldblatt 

The malignant phase is, in all but the most exceptional cases, pre- 
ceded by a phase of “benign” hypertension, which may last for many 
)eais The clinical tiansition fiom the benign to the malignant phase 
is generally latliei abiupt Histologic and ophthalmoscopic studies in 
the later portions of the “benign” phase leveal that hyaline degeneration 
of the arteriolar walls has already appeared, and the transition from 
the “benign” to the malignant phase seems to be more a quantitative 
than a qualitative one, though in the severest forms arteriolar necrosis 
is added to the previous arteriolar hyaline degeneration 

It has already been pointed out that m patients with atherosclerosis • 
and hypertension renal involvement and arteriolar hyaline degeneration 
can also develop and the disease thus enter a malignant phase in many 
lespects similar to that which complicates essential hypertension These 
two disease processes consequently present many external similarities 
To what extent can they be differentiated from one another ? To what 
extent can ophthalmoscopy contribute to the differential diagnosis ? 

The answers to these questions are by no means simple, and the 
differential diagnosis in many cases remains unsharp Age distribution 
assists in distinguishing many cases Most patients with atherosclerotic 
hypertension are over 60, and few are under 50 Most of the patients 
with nonatherosclerotic essential hypertension have the onset of their 
hypertension under the age of 50 and have well developed signs of 
arteriolar hyaline changes in the retinal vessels before they reach 60 
Thus, patients under 40 or over 60 years of age present no serious 
difficulties in the differential diagnosis of these forms But the age 
group of 40 to 60 forms an important fraction of the patients for whom 
the differential diagnosis needs to be made 

t 6 Goldblatt, H , Lynch, J , Hanzal, R F , and Summerville, W W Studies 
on Experimental Hypertension I Production of Persistent Elevation of Sys- 
tolic Blood Pressure by Means of Renal Ischemia, J Exper Med 59 347, 1934 
Goldblatt, H Studies on Experimental Hypertension V Pathogenesis of 
Experimental Hypertension Due to Renal Ischemia, Ann Int Med 11 69, 1937 
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It is often said that in patients with atherosclerotic hypertension the 
diastolic blood pressure shows little, if any, rise and that this feature 
differentiates atherosclerotic from essential hypertension This asser- 



Fig 7 — A, hyaline arteriolar sclerosis, B, flat preparation stained for fat, 
showing hyaline arteriolar sclerosis Note that the large vessel, which is of the 
same order of magnitude as that shown m figure 3, has a diffusely thickened, 
highly refractile wall, while the smaller branch shows, in addition limd infiltration 
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tion, however, confuses the atherosclei otic piocess with the senile loss 
of artenal elasticity, with which it is often associated Elderly people 
with normal diastolic pressuies but large pulse pressures are not really 
hypertensive, and they do not contribute to the pioblem of differential 
diagnosis which I am now discussing The group whose condition I 
have designated as atherosclerotic hypertension consists mainly of 
elderly people with fixed hypei tension When the disease is well estab- 
lished in these persons, the pressures range from 180 to 220 systolic 
and from 100 to 120 diastolic 

If one is to use the ophthalmoscope in assisting m the differential 
diagnosis of hypertension in middle-aged persons, one must first analyze 
the findings in those age gioups m which the differential diagnosis is 
unconfused In patients over 60 with moderate fixed hypertension, the 
retinal vessels aie almost always narrow and straight and branch at 
acute angles The relation between the degree of artenal narrowing 
and the degree of hypertension is close With systolic pressures m the 
neighborhood of 160, the narrowing is usually just barely perceptible 
When the systolic piessure has leached 200, the arteries are reduced 
to about one-half the diameter of the veins The correlation between 
blood pressuie and aitenal caliber in this group of patients is so close 
that one can usually guess the pressure rather accurately from the 
ophthalmoscopic examination The correlation is, in fact, so close that 
if an elderly patient does not have as high a blood pressure as the degree 
of narrowing of the retinal vessels suggests serious consideration should 
be given to the possibility that an mtercurrent disease has loweied the 
blood pressure below its compensated level 

In patients under 40 with essential hypertension, the retinal arteries 
are generally of normal caliber and tortuosity If constriction occurs 
at all, it is usually segmental or involves only isolated branches, rather 
than the whole arterial tiee Even when, in the exceptional case, gen- 
eralized diffuse constriction is present, the degree of constriction is 
almost always less than that seen m elderly patients with the same 
amount of hypertension This description refers specifically to the early 
stages of the hypertensive disease before extensive hyaline thickening 
of the retinal arterial walls has taken place When the hyahmzation 
is well developed, the arterial blood column is often narrow, though the 
vessel commonly remains tortuous 

With these distinctions in mind, what light can be thrown on the 
differential diagnosis of hypertension in the middle-aged patient ? If 
the retinal arteries show obvious evidence of hyaline thickening, on 
the one hand, or of atheromatous plaques, on the other, no serious 
diagnostic difficulty remains, but if' one must be guided merely by 
observations on caliber and tortuosity, one can do no more than guess 
In these circumstances, if the retinal arteries are of normal caliber and 
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tortuosity, the diagnosis of essential hypertension seems most likely 
The same conclusion is to be drawn if the blood pressure is much 
higher than the degree of arterial narrowing would suggest On the 
■other hand, if the degree of narrowing of the retinal arteries is propor- 
tionate to the hypei tension in the sense previously outlined, the case 
probably belongs to the atherosclerotic group 

Whatever the final decision in this difficult diagnostic problem, the 
fact remains that m young hypertensive patients there is much less 
correlation than in elderly hypertensive patients between the degree 
of the hypertension and the degree of constriction of the retinal arteries 
The occurrence of hypertension without constriction of the retinal 
arteries raises interesting hemodynamic problems So far as the retinal 
arterial tree may be taken as a guide, the vascular obstruction in cases 
of this type would appear to be farther downstream — close to the capil- 
laries — than in cases in which the ophthalmoscopically \isible branches 
are narrow 

As the essential hypertension progresses from the “benign” toward 
the malignant stage of the disease, the hyaline arteriosclerotic process 
can be observed in its purest form There is an increased thickness 
of the arterial wall fairly diffusely distributed over the whole retinal 
arterial tree, hut often more pronounced in some portions than in 
others The thickening of the vessel walls can often first be suspected 
when there is an increased brightness and width of the arterial light 
streak, giving the vessel a coppery appearance This particular ophthal- 
moscopic sign is one about which many observers find it difficult to 
he objective Moreover, the width and brightness of the vascular light 
streak are greatly influenced by the size of the pupil and by the illu- 
minating system of the ophthalmoscope A more reliable sign of thick- 
ening of the arterial wall is the separation of the arterial and the venous 
blood columns at the points of their crossing This manifests itself in 
an indentation of the vein when it lies under the artery and a knuckling , 
forward of the vein when it lies over the artery 

With the best resolving power in the ophthalmoscope, the hyahmzed 
vessel walls often become visible as a glassy coat surrounding the blood 
colunm Those who have used the slit lamp hand ophthalmoscope will 
be familiar with the fact that by focusing the image of the illuminated 
.slit close to, but not on, a retinal vessel, and thus illuminating the vessel 
■with light reflected from the choroid, the surface of the vessel wall 
becomes visible as a glassy cylinder By comparing the diameter of 
the vessel wall made visible in this way with the diameter of the blood 
column on direct illumination, a fairly reliable estimate of the thickness 
of the vessel wall can be reached The unevenness of the process of 
liyalmization often leads to localized variations in the width of the blood 
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column Often these localized narrowings are associated with rather 
shaip light angle bends m the vessel 

As the malignant phase of the disease is appioached, hemorihages 
and cotton wool spots appeal The hemonhages are most often flame 
shaped but may be petechial The cotton wool spots are often spoken 
of as exudates, but this is a nnsnomei The great majority of these 
fluffy, opaque lesions aie focal necroses in the superficial layeis of the 
letina, and on section aie seen to be composed of swollen dead cells, 
pi esumabfy glial cells, lying between the bundles of nerve fibers These 
are the “cytoid bodies,” about which theie is an extensive histologic 
liteiature The hemorrhages and cotton wool spots commonly appeal in 
ci ops Often their appearance is associated with a sudden exacerbation 
of the blood pressure The individual hemorrhages and cotton wool 
spots usually disappear in a few days or weeks, and if fiesh lesions do 
not develop pionounced improvement in the ophthalmoscopic appearance 
may take place Such apparent spontaneous remissions of the disease 
are common, and great care must be exercised in using the short range 
course of the ophthalmoscopic picture as an index to interpretation of 
the effect of a therapeutic procedure 

At a still later stage, neuroretmal edema, with a star-shaped figure in 
the macula, flat detachment of the retina, and other changes appear 
The edema is commonly regarded as the sign of transition from the 
“benign” to the malignant stage of the disease However, spontaneous 
i emissions can still occur, even after the appearance of neuroretmal 
edema Moreover, as Goldung and Chasis 7 pointed out, an appreciable 
minority of patients go into the malignant stage and die m uremia with- 
out ever having had neuroretmal edema In oi der to test the correlation 
between retinal and renal hyaline arteriolar sclerosis, I studied the 
kidneys of 20 patients with neuroietmal edema who showed the most 
extensive hyaline changes in the retinal arterioles Every kidney 
showed some glomerular afferent arterioles that were hyalimzed, but 
the extent of the lesion varied from very mild to very severe Similarly 
m a series of 20 patients showing the severest hyaline arteriolar sclerosis 
m the kidney every retina showed some similarly affected vessels, but 
the extent of the lesion varied from very mild to very severe Moreover, 
the hyalimzation of the arterioles takes some time, and one occasionally 
observes in cases of the most fulminating type neuroretmal edema, focal 
necroses, hemorrhages and exudates without appreciable hyaline changes 
m the letmal arterioles This is almost regularly the picture case m 
eases of fatal eclampsia It may, however, be argued that eclampsia 
and malignant hypertension are not identical 

7 Goldring, W , and Chasis, H Hypertension and Hypertensive Disease, 
New York, The Commonwealth Fund, 1944, p 28 
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In many cases of the severe form of the disease, arteriolar necrosis 
occurs in the letma as well as in the kidney and other organs Then the 
endothelium, as well as the media, becomes converted into a structureless 
hyaline mass, and a fibrinous clot fills the lumen On ophthalmoscopic 
examination such vessels appear as white, bloodless cords However, 
not every such “silver wire” vessel is necrotic and occluded, for some- 
times the hyalmized wall becomes opaque and hides the blood column in 
one region, though the vessel may still be patent and the blood column 
still visible in the more terminal portions 

In cases of the atherosclerotic type the approach to the malignant 
stage of the hypertensive disease is accompanied with a similar develop- 
ment of hyaline sclerosis m the retinal arterioles, complicated, in these 
cases, by the preceding, and progressive, atheromatous lesions In these 
cases the retinal arterial tree generally remains narrow and straight even 
when the hyaline process has come to predominate in the picture Often 
localized atheromatous plaques are seen Major vascular accidents — 
arterial and venous occlusions — occur as they do in cases of athero- 
sclerosis in the absence of hyaline arteriolar sclerosis Sometimes the 
same branch shows simultaneously the two types of lesions 

In general, the rate of downward progress in the atherosclerotic 
group is slower, and the duiation of the phase of “benign” hypertension 
longer, than m the nonatherosclerotic group, but this is not invariably 
the case Moreover, in many cases of the atheromatous type the 
malignant stage of the hypertensive disease never develops, but the 
patient dies instead of a cerebral or cardiac vascular accident or other 
intercurient disease However, the transition to the malignant phase, 
and the consequent association of atheroma with hyaline arteriolar 
sclerosis are sufficiently frequent to lead over and over again to confusion 
about their interpretation The ancient error is still repeated that 
atheroma and hyaline degeneration represent the same disease process, 
differing only in the size of the vessel affected The fact that these two 
lesions can be produced experimentally, each m quite pure form, by 
different and uni elated experimental procedures is solid evidence that 
the two processes are distinct Conclusive evidence, however, is found 
in the retinal vessels, for in retinal arterial branches of the same size and 
anatomic structuie, atheromas may develop m one and hyaline degenei- 
ation m another, depending on the nature of the systemic condition 
Indeed, when both processes are present, the same retinal vessel can 
exhibit both lesions 

In the section on atheiosclefosis, the mechanism was discussed bv 
which the atheromatous process can lead to malignant hypei tension and 
hyaline arteriolar sclerosis The role of atheromas of the renal arteries 
m bringing about this complication has been widely considered m the 
literature and need not be discussed here The reverse process, wheieby 
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pi unary hyaline arteriolai sclerosis might lead to atheroma as a compli- 
cation, reqimes comment It is a familial fact that some young patients 
with essential hypertension die of coionary occlusion or cerebral 
apoplexy, instead of malignant hypei tension and uremia Dr Alfred 
Cohn, many years ago, showed me serial sections of the occluded regions 
in coronary arteries m which he had noted, in the media of the affected 
vessels, occluded hyahmzed arterioles of the vasa vasoium These 
observations suggest a possible mechanism wdiereby, m cases of hyaline 
arteriolar sclerosis, atheromatous plaques and occlusions of major arteries 
may develop as complications 

In summary, the course of the hypei tensive artenolosclerotic disease 
complex can be followed reasonably closely with the ophthalmoscope, 
though the coi relation is not an absolute one Spontaneous remissions 
occui m relation to retinal hemorihages, cotton wool spots and neuro- 
retmal edema, and this must constantly be kept m nund in evaluating 
supposed therapeutic benefits Patients in the “benign” phase of hyper- 
tensive disease can be divided into two distinguishable groups, which 
differ from one another hot only in their ophthalmoscopic pictures but 
also in their age incidence and clinical course Arguments have been 
presented for regarding one of these groups as primarily atherosclerotic 
and the other as nonatherosclerotic I have been unable to find in the 
literature concerning various therapeutic attempts any clear analysis of 
the therapeutic results m these two groups considered separately Per- 
haps this is because the distinction is of no significance m relation to 
therapeutic results, perhaps because the same distinction has been achieved 
by consideration of wholly other criteria It is generally agreed, for 
instance, that sympathectomy is not to be recommended for patients 
over 50, the majority of hypertensive patients with narrow, straight 
retinal arteries being thus automatically ruled out 

Drnbehc Vasculai Lesions of the Retina — In the divisions of the 
subject discussed in the preceding sections, the important recent advances 
in knowledge have come from outside the domain of ophthalmology In 
the division which I have saved for last, the recent contributions have 
come chiefly from ophthalmologists The thoiough clinical studies of 
Waite and Beetham 8 and of Hanum 9 revealed that diabetic retinitis 
is related much more closely to the duration of the diabetic disease than 
to its severity Since diabetic patients under modern care live longer 
than they did before the use of insulin, the frequency of this complication 
is increasing The most careful regulation of the blood sugar seems to 

8 Waite, J H , and Beetham, W P Visual Mechanism m Diabetes Mel- 
litus, New England J Med 212 367 and 429, 1935 

9 Hanum, S Diabetic Retinitis Clinical Studies of One Hundred and 
Ninety-Five Cases of Retinal Changes in Diabetics, Copenhagen, Emar Munks- 
gaard, 1939 
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hate little effect in pi eventing the onset df the retinitis, and no effect at 
all m pre\ enting the progress of the retinitis once it is well established 
When minute retinal petechiae occm m other diseases, they are 
legularly absorbed in a few days The petechiae of diabetic retinitis, 
howevei, persist foi months, as was first shown conclusively by 
photographic studies Balantine and Loew enstem 10 have recently 
demonstrated that the petechiae are often surrounded by an endothelial 



Fig’ 8 — A , diabetic retinitis, B, appearance of the fundus in the same case 
ten weeks later , C, diabetic retinitis in another case , D, fundus m the same case 
ten weeks later 


sac and actually constitute small saccular aneurysms connected vith 
capillaries I can confirm these observations and, in addition, can 
report that the aneurysmal sacs are often incompletely lined with 
endothelium This indicates that the leakage of blood occurs fust, 
and that the endothelium grows out to covei it afterward Both the 

10 Balantine, A J , and Loewenstein, A Retinal Micro-Aneurysms and Punc- 
tate Haemorrhages, Brit J Ophth 28 593, 1944 
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initial peisistence of the petechia and its subsequent enclosuie by an 
outgiowth of endothelium suggest that the piocess develops from 
a break in the capillaiy wall, leading to a persistent slow leak of 
corpuscles The hole in the wall evidently shows little tendency to 
heal Instead, the endothelial cells glow out aiound the mass of 
extravasated red cells, eventually forming a minute saccular aneurysm 
If this explanation of the hemonhages is coiiect, the accompanying 
hard white exudates can piobably be explained as the consequence of 
still smaller breaks in the capillary wall through which plasma, but 
no red cells, escape The deposit of plasma piotems in the letmal 



Fig 9 — Diabetic retinitis, showing a capillary opening into a partially endo- 
thelized hemorrhage 

tissue spaces and the mspissation of this deposit as the water filters 
back into the vascular system would explain the extremely high protein 
content of these exudates, a feature which distinguishes them from the 
serous extravasations associated with the neuroretmal edema of malignant 
hypertension The photographic studies of Bedell 11 have demonstrated 
that 'exudates m diabetic retinitis are not derived from hemonhages, 
as was previously thought 

It is difficult to obtain conclusive histologic evidence for the possible 
course of events here outlined, but indirect evidence is furnished by the 

11 Bedell, A Fundus Changes m Two Hundred and Fne Diabetics, Tr 
Ophth Soc U Kingdom (pt 1) 59 219, 1939 
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leport of Hanum 9 that patients with diabetic hemorrhagic retinitis show 
increased capillary fragility I can confirm these observations The 
simplest, and for these cases the most reliable, test of capillary fragility 
is performed by placing a blood pressure cuff around the upper part 
of the arm and inflating it to a pressure of 100 mg of mercury for 
three minutes, or to a pressure of SO mm of mercury for five minutes 
After the cuff is removed, the arm is held elevated for a few moments 
to relieve the congestion and to make the petechiae stand out more 
sharply Normal persons show no petechiae or at most twenty to 
thirty If more than fifty petechiae develop, the test is ceitainly positive 



Fig 10 — Diabetic retinitis A, capillary and adjacent hemorrhage, B, adjacent 
serial section, showing connection between the capillary and the hemorrhage 


Many patients with diabetic retinitis tested m this way show innu- 
merable petechiae not merely m the antecubital fossa but on the wrist 
and the dorsum of the hand In my experience, all patients with 
diabetic retinitis exhibit more petechiae than the average normal subject, 
though some are within the normal range The vascular stasis and 
cyanosis produced by this method of testing for capillary fragility 
appear to facilitate the development of a positive response in these 
patients, for the suction test for capillary fragility, which is generally 
regarded as a more refined method, while confirming the results with the 
pressure cuff, does not reveal quite so sharp a distinction between 
patients with diabetic retinitis and the normal controls The results 
for diabetic patients without retinitis tested by either method fall within 
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the normal lange Theie seems to be no doubt that the retinitis is a 
manifestation of a general capillary abnormality How this abnormality 
is related to the metabolic disturbance of the diabetic patient is still a 
mysteiy 

It might be supposed that postmortem studies of the viscera of 
diabetic patients would thiow light on the condition of their capillaries 
Unfortunately, I must repoit that in my hands such a study has been 
unavailing I have searched micioscopic sections of the viscera of 10 
diabetic patients with retinitis, comparing them with the viscera of 
10 diabetic patients without retinitis but of approximately the same 
ages All 20 patients showed numerous petechial hemorrhages in the 
viscera, and no difTeience could be seen between those with retinitis 
and those without retinitis Fuithermore, patients do not nowadays 
die of diabetes Diabetic persons die of infectious diseases, surgical 
shock, carcinoma or other mtercuirent disease, all of which are asso- 
ciated with petechial hemorrhages in the visceia as a terminal event 
It is theiefoie extremely difficult to find autopsy material devoid of 
such complications It would seem that one must wait for the experi- 
mental production of diabetic retinitis for a deeper attack on its 
pathogenesis 

The relation of diabetic retinitis to atherosclerosis has long been 
the subject of discussion Before insulin was available, all juvenile 
diabetic patients died after a relatively short illness Consequently, 
diabetic retinitis was seen almost exclusively in elderly persons and was 
usually associated with evidence of generalized atherosclerosis With 
modern treatment, cases of juvenile diabetes have appeared m increasing 
numbers, and in many of these there are no recognizable clinical signs 
of atherosclerosis Among the 10 diabetic patients with retinitis m the 
postmortem study reported in the preceding paragraph was 1 who died 
at the age of 26 and who had shown no clinical signs of atherosclerosis 
The aorta of this patient, however, did show small atheromatous plaques, 
and none of the other 9 patients were completely free from similar 
lesions The importance of this observation, is, however, open to 
debate, for the question is not whether a sclerotic plaque exists in 
some remote organ but whether local atherosclerosis m the retina is 
responsible for the retinitis The answer to this is unequivocally “no ” 
Many patients are seen clinically without any signs of sclerosis m the 
ophthalmoscopically visible vessels I have studied serial sections of 
the eyes of several such patients without seeing any evidence of 
atherosclerosis of the retinal vessels Though the unknown systemic 
condition which produces atheroma may perhaps be present m all 
patients with diabetic retinitis, as indeed it is m practically all persons 
beyond youth, the retinal vessels m many patients show no lesions 
other than the capillary aneurysms The only valid question, therefore, 
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is whethei the capillary aisturbance in these persons is itself an 
athei osclei otic manifestation 

The answer to this question is complicated by the fact that some 
elderly persons with obvious atherosclei osis and without diabetes show 
petechial letmal hemorrhages and hard white spots of exudate similar 
to those seen in diabetic patients H Fnedenvald 12 reported many 
)ears ago that approximately one thud of the patients presenting this 
ophthalmoscopic pictuie failed to show glycosuria This was before 
the dajs of blood sugar measurements and sugar tolerance tests, and 
it may be that some of the patients without glycosuria had, m fact 
mild diabetis Even with modern methods of testing, howevei, a small 
group of nondiabetic patients lemain The natuie of the letmal lesions 
m these nondiabetic patients has not been studied histologically, but 
there is one clinical feature that serves to distinguish them from true 
diabetic retinitis The individual petechial hemorrhages in these patients 
persist only a few days, instead of months, as in the diabetic patient 
It seems likely, therefore, that the pathologic piocess is different, how- 
ever closely the ophthalmoscopic picture may resemble that of diabetic 
retinitis There is, therefore, little evidence remaining to support the 
hypothesis that diabetic letimtis is an atherosclerotic manifestation 

The course of diabetic retinitis is in general progressne, but 
careful studies with repeated photographs of the fundus reveal the fact 
that there may be many months between the appearance of fresh 
lesions Moreover, the individual petechiae and exudates eventually 
disappear, even though months are required for this to happen If 
these patients are examined frequently over long periods m the early 
stages of the disease, spontaneous remissions can almost always be 
observed, and this must be borne m mind in evaluating theiapeutic 
results 

COMMENT 

The effort to account for differences m ophthalmoscopic mtei pretation 
of retinal vascular disease and for discrepancies between ophthalmoscopic 
and geneial clinical diagnoses has necessarily been a discursive one 
I hope that this has not obscured some conclusions which seem to me 
quite clear 

1 For the most part, what one sees of the retinal vasculai tree is the 
blood column of the largei vessels Conclusions as to the functional 
and histologic processes in the vessel walls based on observations of 
the bloody column are necessarily inferential and subject to error and 
dispute 

2 The basic piocesses which affect the vascular tiee which are 
potentially independent disease entities and which can occasionally be 


12 Friedenwald, H Retinitis Diabetica, Arch Ophth 20 544, 1891 
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observed m puie, uncomplicated form, are also, in varying degrees, 
potentially interrelated, so that the combined occurrence of seveial 
different piocesses is frequent The hypotheses which have been 
presented here as possible explanations of these interrelations and as 
possible ways of accounting for the frequent existence of impuie and 
complicated cases, are presented as a framework foi the ordering of 
ideas, not as final conclusions Evidence of varying weight supports 
them, but they aie as yet unpioved 

3 In e\ ery aspect of the subject there are problems awaiting attack 
by methods already available At no time in the last twenty years has 
the subject of retinal vascular disease presented more enticing oppor- 
tunities for clinical, pathologic and experimental study 

1212 Eutaw Place ' 



AIMS AND AIDS IN THE TEACHING OF BASIC 
SCIENCES IN OPHTHALMOLOGY 


DAVID G COGAN, MD 
BOSTON 

S TUDY of the basic sciences as applied to the eye gives promise of 
becoming a regular part of the prospective ophthalmologist’s train- 
ing Some institutions already require such a study before accepting 
a candidate for a clinical residency, presumably, an increasing number 
of others will do so in the future In the belief that experience m 
organizing and conducting such a course at the Harvard Medical School 
may be of use to others, the aims of the course as it is now given and 
certain of the laboratory technics which have been found most practi- 
cable 1 are presented m this paper The writing of it has been prompted 
by inquiries from those who are proposing to set up basic science courses 
in ophthalmic institutions elsewhere 

AIMS 

A basic science course in ophthalmology should aim primarily to 
lay a foundation for the appreciation of clinical ophthalmology It should 
be to the ophthalmic education at the graduate level what the preclmical 
subjects in the medical school, usually those of the first two years, 
are to the general medical education at the undergraduate level Just 
as it is important for the medical school student to devote a consider- 
able portion of his time to the study of the basic subjects, it behooves 
the prospective ophthalmologist to spend whatever time is necessary to 
learn the application of these subjects to the organ that is to be the 
basis of his professedly specialized knowledge Moreover, a course in 
the basic sciences at the graduate level not only should provide funda- 
mental knowledge about the eye but, what is of equal importance, 
should also generate a set of standards and a critical judgment by 
which the student may properly evaluate clinical and laboratory work 
The basic science course bridges the field of general medicine and 
the specialty of clinical ophthalmology In no other specialty are there 
such disciplines required in what may be called the borderlands of 

From the Howe Laboratory of Ophthalmology, Harvard Medical School, and 
the Massachusetts Eye and Ear Infirmary 

1 The course has been developed with the assistance of Henry Allen, M D , 
Russell Carpenter, Ph D , W Morton Grant, M D , V Everett Kinsey, Ph D , 
Sumner Liebman, M D , and Elek J Ludvigh, Ph D 
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medicine Phjsical optics is one example, the complex fields of stere- 
opsis, accommodation and transmissibility of various types of radiant 
energy are others Then there are fields which may be touched on in 
the geneial medical curriculum but should be elaborated for the pios- 
pective ophthalmologist Examples are the visual purple mechanism 
in the retina, osmotic forces in the cornea and fluid movement across 
the blood-aqueous barrier, to mention but a few These subjects have 
little significance foi the aveiage medical trainee, but for the ophthal- 
mologist they merit special study 

Some eager persons, to be suie, will obtain adequate training with- 
out a course Organized training can offer to these persons only a moi e > 
efficient means of obtaining the information But it is not for them 
that the courses are primarily intended It is foi the average person who 
is to take a clinical internship and who will otheiwise get only a super- 
ficial knowledge of the basic sciences 

The success of the course must depend in large measure on the 
faculty While a sympathetic administration is desirable and adequate 
space is piactically essential, it is nevertheless the teachers who will 
make or break the course Too often m postgraduate teaching, as in 
other affairs, the organization is set up and the teaching staff is taken 
for granted This is because the courses are set up by organizers and 
not by the teachers themselves Emphasis should be put on the teachers 
and the course organized about their qualifications This is accom- 
plished m practice by allocating time according to what the teacher has 
to offer To omit a subject is less of an evil than to have it taught 
poorly 

The following subjects as applied to the eye and the percentage of 
time allotted to each are suggested as a tentative schedule, to be varied 
according to the teaching capabilities available Pathology is incorpo- 
rated with the climcopathologic course which follows the basic course 
and is therefore not listed in the following schedule 

Percentage 


Anatom}, histology and embr}ology 23 

Physical and physiologic optics 23 

Physiology, and biochemistry 19 

Neuroanatom} and neurophysiology 18 

Bacteriology 8 

Fharmacolog} and toxicology 4 

Ophthalmic instrumentation 4 

Miscellany (heredit} , electroencephalography) 1 


It is best that the teaching of these specialized subjects be done by 
persons who are actively working m the field of ophthalmology Such 
persons are to be found almost exclusively m ophthalmic research 
centeis The teaching should not be farmed out mdisciiminately to 
membeis m the basic science departments m the medical school who have 
had no special interest m the eye nor to clinicians who ha\e had little 
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contact with the basic sciences In so far as theie aie few ophthalmic 
centeis at present having the peisonnel trained in the basic sciences, 
the couises, at present, should be given in only a limited number of 
places The classes should be sufficiently large, however, to supply the 
lesidents for the many clinical institutions which do not have the basic 
science facilities 

The course should be taken by a student just prior to his ophthalmic 
lesidency if possible, but m any case not during the residency Since 
much study and fieedom of mind are required, it is inadvisable to mix 
clinical work with the basic studies, especially when the preoccupying 
duties of a house officerslup are involved The duration of the pre- 
chnical course should be a minimum of twelve weeks’ full time study, 
appioximately one half of the classroom time should be laboratory 
exercises 

AIDS 

It is the purpose of this section to describe some demonstrations and 
experiments which have been found especially useful in the students’ 
laboratory sessions Since much of the laboratoiy work m ophthalmic 
basic science courses is new, most of the exetcises here described have 
been developed de novo It would be helpful if other instructors would 
similarly report their teaching aids as developed 

The laboratoiy work in anatomy consists of dissection of the human 
orbit (not more than two men to an orbit) and the gross dissection ot 
beef eyes In embryology and histology, it consists of micioscopic study 
of slide material prepared from animal and human eyes The sections 
fiom human eyes are prepared as serial cross sections of the globe, 
stained at legulai intervals with different dyes to show the various 
histologic structures and yet permit reconstruction of the whole eve 

The laboratory work in physiology revolves about the following 
subjects corneal permeability and corneal swelling (experiments simi- 
lar to those previously described) 2 , permeability of the blood-aqueous 
barrier as determined by transfer of fluoiescem into the eye and the 
effects of various diugs on it, mechanism of aqueous humoi formation, 
as determined by vital staining of the ciliary piocess 3 and transfer of 
ascorbic acid into the eye 4 , effect of ultraviolet ladiation on the cornea 

2 Cogan, D G, and Kinsey, V E The Cornea I Transfer of Water 
and Sodium Chloride by Osmosis and Diffusion Through the Excised Cornea, 
Arch Ophth 27 466-476 (March) 1942, The Cornea III Hydration Properties 
of Excised Corneal Pieces, ibid 28 272-284 (Aug) 1942, The Cornea IV 
Hydration Properties of the Whole Cornea, ibid 28 449-463 (Sept ) 1942 

3 Friedenwald, J S , and Stiehler, R D Circulation of the Aqueous VII 
A Mechanism of Secretion of the Intraocular Fluid, Arch Ophth 20 761 
(Nov) 1938 

4 Kinsey, V E To be published 
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and of mfia-ied ladiation on the whole eye 5 , measuiement of 1 educing 
substances m the lens and of vitamin A in the retina, determination of 
the absoiption spectiums of vitamin A and visual purple with the 
spectiophotometer , measuiement of the accommodative power of the 
eye (Schemer’s experiment) and of the size of the pupil (objective and 
entoptic methods) , pioduction of experimental glaucoma in the rabbit 
by ligation of the vortex veins, and observations on autokmetic ocular 
movements and artificially produced nystagmus (lotatory and caloric 
stimuli) 

The laboiatoiy work m physical and physiologic optics consists of 
standard optical bench procedures, using a somewhat modified bench , 6 
dark adaptation studies, critical flicker frequency measui ements, horopter 
determinations and after-image studies 

The laboratory work m neuro-ophthalmology includes the following 
exercises construction of a model eye out of a golf ball 7 to illustrate 
the mechanics of extraocular muscle action, constiuction of a brain 
model 8 9 showing the ocular motor centers in the bram stem and the 
visual pathways, drawing of cioss sections and longitudinal sections 
of the bram stem through the third, fourth and sixth cranial nerve 
nuclei, drawings of the base of the bram, and study of the excellent 
stereoscopic drawings of the bram prepared by Lemfelder and Allen 0 

In bactenologic exercises, the students are instructed in the technics 
of taking and preparing conjunctival smears and scrapings, including 
standard stain and culture methods They are given prepared cultuie 
plates of organisms commonly encountered m ophthalmology and are 
required to describe the colony and cytologic characteristics of the 
various types of bacteria, similarly, they aie held for a description of 
inclusion bodies and fungi assigned to them Finally, they are given 
preparations illustrating the actions of several antibiotics and of anti- 
antibiotics 

The laboratory work m ophthalmic instrumentation is necessarily 
varied Slit lamp biomicroscpy begins with exercises on adjustment and 
measurement of magnification Then the student examines with the 
instrument special optical chambers 10 made to simulate the eye, con- 
taining vanous fluids illustrating the appearance of colloids, particulate 
matter, blood cells and convection currents The types of illumination 

5 Cogan, D G , and Kinsey, V E Action Spectrum of Keratitis Produced 

by Ultraviolet Radiation, Arch Ophth 35 670-677 (June) 1946 ^ 

6 Ludvigh, E J To be published 

7 Cogan, D G To be published 

8 Liebman, S D A Model of the Visual Pathways, Arch Ophth 27 1122- 
1125 (June) 1942 

9 Lemfelder, P J , and Allen, L Unpublished data 

10 Grant, W M To be published 



432 


ARCHIVES OF OPHTHALMOLOGY 


and structures to be visualized aie detei mined fust on the enucleated 
beef eye and then on the living rabbit eye, with the introduction of such 
expei imental variations as vital staining of corneal neives and the pro- 
duction of epithelial edema Finally, the characteristics of the normal 
human eye are determined by having the students examine each other 
Ophthalmoscopy, direct and mdnect, is practiced by the students 
first on models and then on each other, with the introduction of such 
vanables as color and polarizing filters Dynamometry is ‘practiced, 
and the students are asked to compare the diastolic pressuie of the 
retinal arteries with that of the brachial artery After the angle of the 
anterior chamber in beef, labbit and human eyes is examined as far as 
possible with the slit lamp biomicroscope, various gomoscopic technics 
are tried, first with a small right angle prism 11 and subsequently with 
standard contact lenses 

Various types of tonometers (Maklakov, Sclnjftz and Souter) are 
used on animal eyes and on the eyes of fellow students with exercises 
illustrating the advantages and limitations of each Finally, exercises 
are prescribed illustrating the routine procedures m perimetry, campime- 
try, stereocampimetry and angioscotometry 

Laboratory outlines aie given the students to guide them m the 
foregoing exercises and one or more instructors are always in attendance 
to volunteer suggestions and to answer questions, but every effort is 
made to have the student derive his own answers and to reach an inde- 
pendent judgment It is felt that in this way only will he obtain the 
measure of self confidence and independence of judgment that is as 
important as the knowledge derived from the specific experiments them- 
selves 

Howe Laboratory of Ophthalmology, Harvard Medical School 
11 Grant, W M Unpublished data 



PRIMARY LIPID DYSTROPHY OF THE CORNEA 


ALAN DAVIDSON, MD 
DURHAM, N C 

D YSTROPHIA adiposa corneae was first described by Kainocki 1 
m 1893 in a paper entitled, “A Case of Fatty Degeneration of 
the Cornea with Intermittent Iiritative Phenomena ” Katz and Delaney, 2 
in their careful review of the cases reported up to 1933, found only 
8 undoubted instances of primary fatty degeneration of the cornea 
These cases were reported by Kamocki 1 (Warsaw), 1893, Tertsch 3 
(Vienna), 1911, Bachstez 4 (Vienna), 1921, Kusama 5 (Tokyo), 1921, 
Verderame 6 (Turin), 1922, Elschmg 7 (Prague), 1923, Denti 8 (Milan), 
1926, and Meyer 9 (Freiburg), 1928 Katz and Delaney also recorded 
a list of 7 cases that they felt did not fulfil the narrow limits of the 
condition, in that all occuried shortly after an ocular inflammation 
These cases were reported by Takayasu 10 (Japan), 1912, Dor 11 
(France), 1913, Meesmann 12 (Berlin), 1928, Spanlang 13 (Vienna), 
1927, and Gilbert 14 (Hamburg), 1929 A search of the literature since 
1933 has revealed only 3 cases reported as instances of primary fatty 
dystrophy a case reported by Katz and Delaney 2 (Chicago), 1933, and 
2 cases b) Wright 13 (India), 1936 

From the Ophthalmological Division, Surgical Department, Duke Hospital 
and Medical School 

1 Kamocki, V Arch f Ophth 39 209, 1893 

,2 Katz, D , and Delaney, P A * Dystrophia Adiposa Corneae, Arch Ophth 
9-78 (Jan) 1933 

3 Tertsch, R Klin Monatsbl f Augenh 49.1, 1911 
4 Bachstez, E Arch f Ophth 105 997, 1921 
S Kusama Klin Monatsbl f Augenh 66 111, 1921 
6 Verderame, cited by Clausen, W Zentralbl f d ges Ophth 10 56, 1923 
7 Elschmg, H H Klin Monatsbl f Augenh 71 720, 1923 
8 Denti, cited by Rohrschneider, W Zentralbl f d ges Ophth 18 49, 1927 
9 Meyer, H Kllin Monatsbl f Augenh 81,786, 1928 
10 Takayasu, M Arch Ophth 82 475, 1912 

11 Dor, cited by Gebb Jahresb u d Leistrung d Ophth 44.388, 1913 
12 Meesmann, A Die Mikroscopie des lebenden Auges, Berlin, Urban & 
Schwarzenberg, 1928, p 66 

13 Spanlang, H Ztschr f Augenh 62 21, 1927 
14 Gilbert, W Arch f Augenh 100-101 329, 1929 

15 Wright, R E Degeneration of the Cornea, Calcareous ( ? ) and Fatty, 
Arch Ophth 15 803 (May) 1936 
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The pui pose of this article is to report a case of primal y lipid 
dystiophy under observation at the piesent time This dystiophy is 
associated with hypercholesteremia 

REPORT or A C'tSE 

Histoiv — G C, a Negro farmer aged 61, was first seen in the medical clinic 
of Duke Hospital July 12, 1944, complaining of recurring temporal headaches of 
two years’ duration and failing \ision of three years’ duration Tire family historj 
revealed hyperthyroidism in a sister and cardio\ascular disease m the father 
The past history disclosed that the patient had been struck on the left brow 
with an ax at the age of 6, without injurj to the e\e Phjsical examination 
gaie the following pertinent findings, oxjcephalj , dirty, carious teeth, bilateral 
corneal opacities , lipoma of the scalp over the occiput , lipoma of the left axilla, and 
slight enlargement of the left ventricle The blood pressure was 210 sjstohc 
and 115 diastolic The patient was judged to have hypertensive cardiovascular 
disease with arteriosclerosis, lipomas and corneal opacities He was then referred 
to the eye clinic for diagnosis and treatment of the ocular condition In the eye 
clinic, the patient gave a historj of “liritation” of the left eye for the previous 
four years This consisted of an attack of injection of the conjunctna, pain and 
lacnmation The inflammation subsided without treatment This was followed 
by similar attacks at about three month intervals m the left eye onl> “Smokj” 
vision in the left eye was noted about two years prior to examination Twelve 
months before, a similar attack occurred in the right eye, and this was followed 
shortly by a bilateral attack At the time of examination the only complaint 
w'as diminishing vision in the left eye The patient had never injured cither eye 
and had had excellent vision until the onset of the present illness 

Examination — Adnexa were normal There W'as moderate conjunctival injec- 
tion of tlie right eye A grajish opacity w r as present in the posterior layers of 
the right cornea in a small area just inside the limbus in the lateral aspect The 
left eye was white and quiet Two dense corneal opacities almost completely 
covered the left cornea from the inner and outer cantln, except for a small area 
above and below' the pupillary area (fig 1) The opacity was so dense that the 
ins and pupil could be only vaguely seen and the pupillary reactions could not 
be determined It was yellowush white and heavily vascularized from both the 
inner and the outer canthus Both eyes stained with fluorescein, and a small 
spot of superficial ulceration w'as found at the limbus of the right e>e mferiorly 
The left eye did not take a stain Examination of the right eye w'lth the slit 
lamp revealed no aqueous flare or keratic precipitates Corneal sensitivity was 
normal Vision was 20/20 m the right eye and 20/400 in the left eve Tension 
appeared normal to digital examination The house officer’s impression w r as that 
of corneal dystrophy of unknown cause, but probably of nutritional origin Oral 
administration of vitamins w'as prescribed, as w r ell as instillation of drops of cod- 
liver oil for the right eye Instructions were given to return in three months 

Course and Examination — On October 24 the patient returned with no com- 
plaints He had had no symptoms since he had been last seen Vision was 
unchanged Examination with the slit lamp show’ed no change except for increas- 
ing density of the opacities in the left eye Both eyes were white and quiet No 
stain w'as taken by either cornea No keratic precipitates or flare was seen 

Feb 13, 1945 The only change noted m the examination was that the opacitj 
in the left eye was much denser and had involved the entire cornea Vision w'as 
20/20 m the right eye and was limited to light projection m the left e>e 
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May 15 He returned with the complaint that he felt as though he had had 
something in his right eye for the past seven days and since then the eye had been 
painful and injected He reported no visual change in the right eye Exami- 
nation showed that usion in the left eye was limited to light projection The 
eje was quiet and white, with a dense corneal opacity Visron in the right eye 
was 20/25 There were marked conjunctival injection temporally and a ragged- 
appearing conjunctival ulcer, 2 mm m diameter, which stained with fluorescein, 
just outside the limbus at 9 o’clock There were multiple, superficial tiny areas 
of staining over the lower third of the cornea The deep opacity was unchanged 
in appearance and size There w'as no circumcorneal injection, keratic precipi- 
tates or aqueous flare 

May 19 The patient was admitted to the hospital, and the piled-up, ragged 
tissue w'as debrided from the ulcer, so that the cauterizing agent w'ould come in 



direct contact with the base of the lesion It w'as then cauterized with 7 per cent 
iodine and covered with a conjunctival flap The postoperative course was 
uneventful, and the patient was discharged from the hospital on the fifth post- 
operative day, at wduch time the flap w'as holding w'ell and the area took no stain 
Subsequent examinations at two week intervals showed the superficial keratitis 
to be gradually clearing up, until, on July 12, 1945, the right eye was completely 
quiet and no area of staining could be found in the cornea 

Aug 16, 1945 The patient returned, stating that a bug had flown into his 
right eye a few days ago and since then the eye had become inflamed and painful 
Examination, surprisingly, revealed a macerated black bug m the low r er conjunctival 
fornix It w'as removed Examination with the slit lamp showed a number of 
the tiny superficial areas of staining on the low'er third of the cornea The 
opacity had definitely progressed tow'ard the pupillary area and had also involved 
more of the substantia propria near the limbus A few tiny vessels could be 
made out entering it in the middle of the substantia propria No keratic precipi- 
tates or aqueous flare w'as seen There was moderate conjunctival injection 
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For the first time a fattj degeneration of the cornea was considered Instillations 
of 1 per cent atropine and an ointment containing vitamins A and D were pre- 
scribed, and he was told to apply hot compresses to the eye as often as possible 
Admission to the hospital was suggested, but the patient wanted to harvest his 
tobacco crop before coming into the hospital 

August 23 One week later, the right eye appeared unchanged except for 
continued progress of the corneal opacity toward the center of the cornea It 
was feared that the same process that had involved the left eye was endangering 
the right Arrangements were made to admit the patient for biopsy of the corneal 
lesions, complete work-up of the case and possible corneal transplant in the left eye 

September 24 The patient was admitted to the hospital The history and 
physical examination failed to reveal anything that had not been discovered in 
the clinics Examination with the slit lamp at this time showed the following 
condition 

Right Eye The cornea showed slight mixed injection (fig 2 A) The 
corneal epithelium appeared roughened and stained with fluorescein in numerous 
tiny places over the lower third of the cornea, forming minute dots and larger, 
confluent areas No superficial infiltration was present The lesion of interest 
was a smudge of whitish, greasy-appearmg material, which extended along the 
posterior layers of the cornea from the temporal limbus in a crescent-shaped, 
diffuse opacity from 7 30 to 10 30 o’clock It began immediately in front of 
Descemet’s membrane and extended forward into the stroma to various depths 
but never more than through half its thickness There were tiny, glittering particles 
in this area which were a dull gold There was little vascularization, although a 
few small vessels extended into the stroma from the limbus in the central portion 
of the stroma No kcratic precipitates or aqueous flare was seen The iris 
and the lens appeared normal 

Left Eye The eye was white and quiet (fig 2 B) The cornea showed 
dystrophy, which may have been an advanced stage of the process which was 
beginning in the right eye Almost all the normal cornea was replaced by a 
jellowish white opacity, leaving only a small ring of comparatively clear cornea 
adjacent to the limbus The opacity was dense and seemed to comprise all the 
layers of the cornea It appeared as though all the central portion of the cornea 
had been replaced by a nodular mass, elongated irregularly and impregnated 
with small fiocculent, chalklike deposits at various depths of the stroma At 
various places the surface glittered, but no definite crystals could be seen The 
vascular supply was extensive It was derived from two large vessels, one on 
the temporal and one on the nasal side These two large vessels > were derived, 
in turn, from the conjunctival network Many deeper vessels penetrated into 
the substantia propria at greater depths and anastomosed with these superficial 
vessels The precipitated white matter appeared to follow, to some extent, these 
vascular channels The periphery was not entirely free from opacity In it were 
small, discrete opacities at various depths The anterior chamber and the iris 
could not be made out because of the degree of opacity of the cornea Ophthal 
moscopic examination of the right fundus showed some arteriosclerotic changes 
in the vessels but no hemorrhages or exudate 

Laboratory Findings — The white cell count was 8,040 The hemoglobin 
measured IS 4 Gm per hundred cubic centimeters, or 100 per cent The urine 
was normal The blood chlorides measured 508 mg per hundred cubic centi 
meters , the total proteins, 7 7 Gm , the albumin, 3 3 Gm and the globulin, 4 4 Gm , 
per hundred cubic centimeters The albumin globulin ratio was 0 75 The serum 
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cholesterol (see “Comment”) was 390 mg per hundred cubic centimeters (normal, 
250 mg per hundred cubic centimeters) on September 26, 300 mg per hundred 
cubic centimeters on October 10 and 250 mg per hundred cubic centimeters on 



Fig 2 — Appearance of ( A ) the right eye and (F) the left eje 

October 25 The blood sugar measured 105 mg per hundred cubic centimeters 
on October 11 and 120 mg per hundred cubic centimeters on October 13 
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The results of the dextrose tolerance test were as follows The fasting blood 
sugar was 90 mg per hundred cubic centimeters, at the end of one-half hour 
the blood sugar measured 131 mg , at one hour, 180 mg , at two hours, 125 mg, 
and at three hours, 90 mg, per hundred cubic centimeters 

The reaction to tuberculin was positive in a dilution of 1 10,000 The Wasser- 
mann reactions of the blood and spinal fluid were negative The basal metabolic rate 
was — 6 per cent 

The skull appeared oxj cephalic in the roentgenogram There was no evidence 
of Schuller-Christian disease, xanthomatosis or any other condition causing lesions 
of the skull A roentgenogram of the chest showed that the lungs were clear 
There were moderate widening of the aorta and enlargement of the left ventricle 
Roentgenograms of the hands and feet were normal 

A medical consultant could find no evidence of Schuller-Christian disease or 
of any other xanthomatous condition He did consider the possibility that the 
patient had incipient diabetes W'lth a high renal threshold Neurologic examina- 
tion and studies of the nose and throat revealed nothing abnormal 

Course in Hospital — The patient was placed on a high vitamin diet and 
received 1 drop of penicillin (1 2,500) in the right eve everj hour and 1 drop of 
1 per cent atropine three times a day in the right eye Compresses of warm 
boric acid solution were applied to the eje Two superficial roentgen treatments 
of 100 r each were given to the right eye one week apart A scraping from the 
right cornea made on July 1, 1945 revealed intracellular and extracellular globules 
of fat, after which a deeper specimen was taken from each cornea for biopsj 
On October 13 he was placed on a low fat, low cholesterol diet A corneal 
transplant, using a 4 mm trephine, was made on the left eye on October 16 
The ins and lens appeared normal The patient had an uneventful postoperative 
course, the sutures being removed on the third postoperative day, and he was 
out of bed on the tenth daj Five days prior to discharge he was given 20 mg of 
thyroid twice daily Just before discharge the axillary lipoma was removed for 
examination Examination with the slit lamp on his discharge, October 31, showed 
that the right cornea did not take a stain and that the deeper lesion was stable 
The transplant was becoming vascularized and looked hazy Vision was 20/20 m 
the right eye and was limited to counting fingers at 5 feet (150 cm ) in the left 
eye He was told to follow a low fat diet because of the high cholesterol content 
of the blood 

Pathologic reports on the various specimens submitted were as follow's 
A superficial scraping was taken from the involved area of the right cornea, 
fixed in solution of formaldehyde and stained with sudan IV Examination showed 
the presence of a great deal of fatty substance, the bulk of which was extra- 
cellular However, there were many macrophages which contained fattv granules 
in their cytoplasm A similar preparation made from a normal cornea failed to 
reveal any fatty substance The epithelial cells could not be examined carefullv 
with this stain for fat 

A similar biopsy specimen taken from the left eye and fixed m both Zenker s 
fluid and dilute solution of formaldehyde U S P failed to stain with hematoxylin 
and eosm satisfactorily This problem was also encountered by Berliner 10 in the 
staining of a cornea removed at autopsy m a case of Hurler’s syndrome (lipo- 
chondrodystrophy), m which there was a lipid degeneration of the cornea following 

16 Berliner, M L Lipin Keratitis of Hurler’s Sjmdrome Ginical and 
Pathological Report, Arch Ophth 22 97 (July) 1939 




Fig 3 — A, section through dish of cornea removed for corneal graft (hematoxy- 
lyn and eosm stain) B, section through corneal stroma stained with sudan IV 
showing numerous intracellular and extracellular fattj deposits 





DAVIDSON— PRIMARY LIPID DYSTROPHY OF CORNEA 439 


keratitis The tissue took a stain for fat (sudan IV) well, and no fat globules 
were seen, however, many needle-like crystals, 5 to 10 microns in length, took 
the stain for fat Polariscopic examination showed them to be doubly refractile 
cholesterol crystals These crystals lay either m the cytoplasm or between the 
epithelial cells Bowman’s membrane could not be demonstrated in these sections 
The disk of cornea removed in the transplantation operation was sectioned, 
and one-half was fixed in Zenker’s fluid and the other in dilute solution of foimal- 
dehyde U S P Again, there was difficulty in securing a satisfactory stain with 
hematoxylin and eosin However, after several attempts, one was made in which 
the cellular detail could be clearly made out (fig 3) The stain for fat took well 
(fig 3 B) The corneal epithelium appeared normal Bowman’s membrane was 
present in places and absent m others Where present, it appeared less refractile than 
normal Cellular infiltration and vascularization were present m the anterior two 
thirds of the stroma The deeper layers of the substantia propria were less heavily 
involved The endothelium and Descemet’s membrane were not involved No fat 
globules were present in the epithelium Numerous capillaries, consisting of 
simple, endothelium-lined tubes, were seen coursing in various directions through 
the anterior two thirds of the stroma Prominent around these vessels, especially 
m the superficial layers, v T ere focal accumulations of macrophages with rare 
lymphocytes These were absent in some areas The lamellae were thickened 
and not easily identified Large and small globules of fat w^ere numerous both 
within the macrophages and, more often extracellularly These globules were 
most conspicuous in the deeper portion of the cornea, where the cellular infiltra- 
tion w j as least conspicuous A few fibroblasts were seen in the superficial layers 
of the stroma No fatty acid crystals were noted, and polariscopic examination 
revealed no doubly refractile cholesterol crystals 

Pathologic examination of the tumor removed from the left axilla' showed a 
typical lipoma 

Further Course — On November 11, one week after discharge, the patient 
returned for an examination, at which time his condition was the same as on 
discharge On December 9 examination of the left eye with the slit lamp showed 
that the transplant was much more opaque, with several large vascular loops 
entering it in the middle of the stroma Most of the opacity was posterior 
Vision was limited to perception of moving fingers in this eye A tiny injected 
nodule was present under the conjunctiva, at the insertion of the lateral rectus 
muscle The patient was not seen again until Jan 11, 1946, at which time it 
w'as found that the nodule close to the insertion of the lateral rectus had increased 
greatly in size An unusual change had taken place in the peripheral zone of 
the cornea and about the transplant It was definitely clearing For the first 
time the ins and pupil could be clearly made out Examination with the slit lamp 
showed that the heavy, yellowish white opacity had been replaced, or absorbed, 
leaving many whitish, flocculent opacities at various depths The transplant was 
quite opaque A dense, yellowish white opacity was present over the posterior 
portion of the stroma of the transplant, and on it many discrete crystals sparkled 
under the light Vision was limited to perception of moving fingers 

The patient was admitted for biopsy or excision of the subconjunctival nodule 
Except for the change in his left eye, physical examination showed that his con- 
dition was the same The cholesterol of the blood measured 22 7 mg per hundred 
cubic centimeters At operation, a firm mass, 10 by 5 by 3 mm, was observed 
to be securely attached to the sclera just beneath the lower portion of the tendon 
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of the lateral lectus (fig 4) It was immoiable and rather vascular It could 
not be dissected free from the sclera, so, wuth a keratome, it was removed 
by sharp dissection flush with the sclera No foreign body was seen The lateral 
rectus was not involved in the mass The incision was closed with a running 
black surgical silk suture The postoperative course w'as uneventful, and the 
incision healed well The suture was removed on the sixth postoperative day 
Ten weeks after operation the mass had not recurred The excised tissue was 
fixed in Zenker’s fluid Histologic examination showed a nonspecific granu- 



Fig 4 — Granuloma in the sclera near insertion of the lateral rectus muscle 

lomatous type of inflammatory process with many scattered giant cells Macro- 
phages, plasma cells and a few lymphocytes were also present The arrangement 
was not m accordance to any particularly significant pattern, and no necrosis was 
present Stains for acid-fast organisms revealed no tubercle bacilli No foreign 
bodies were seen Stains for fat revealed small globules of fat in some of the 
macrophages but no foam cells typical of lipidosis It was impossible to determine 
the exact nature of the inflammatory reaction, but a foreign body reaction could 
not be ruled out The histologic picture was not suggestive of tuberculosis or 
lipidosis Material taken from the left conjunctival sac yielded no fungus on 
culture 
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COMMENT 

Primary fatty dystiophy has been described as beginning eithei 
peripherally or centrally 17 In the cases of penpheral origin the lesion 
usually starts as an opacity deep m the stroma close to the limbus The 
opacity gradually progresses centrally, although in some cases it has 
remained stationary while under observation, in still others exacerba- 
tions of activity have been associated with symptoms There is usually 
a relatively clear zone close to the limbus, although in the deep portions 
there may be some discrete opacities The opacity is always heavily 
vascularized, both by deep-looped vessels and by superficial, dilated and 
tortuous vessels derived from the conjunctiva 

The central lesions tend to be small and localized, although they 
may involve the entire cornea except for a clear zone peripherally 
After observation of various stages of the condition in the present case, 
from appearance of the peripheral lesions through the development of 
the heavy central opacity to the definite clearing of the periphery, 
it seems plausible that the central lesions may have been a late stage 
of the peripheral lesion and that all fatty dystrophies follow the same 
pattern of progression 

Primary fatty degeneration is almost invariably bilateral A grayish 
yellow opacity is first observed, which later becomes fibrosed, with yellow 
masses and whitish plaques visible, m most of the reported cases needle- 
like crystals being present The active lesions spread toward the center 
of the cornea and become more superficial Apparently, painful symp- 
toms result when the epithelium is involved 

The etiologic factors are obscure Endocrine disturbances, faulty 
fat metabolism, hypercholesteremia, circulating toxins, poor diet and 
repeated minimal trauma have been considered as causative factors 

In 6 of the reported cases of lipid dystrophy blood cholesterol findings 
were listed In 3 of the cases values were within normal limits 18 Two 
of them were within the upper limits of normal 10 In the case reported 
by Meesmann 12 the blood cholesterol was 360 mg per hundred cubic 
centimeteis In the case described here the blood cholesterol varied 
between 390 and 227 mg per hundred cubic centimeters (normal 250 
mg per hundred cubic centimeters) When, after the second deter- 
mination, the value was found to be 300 mg per hundred cubic centi- 
meters, the patient was placed on a low fat, low cholesterol diet After 
this diet had been followed foi twelve days the blood cholesterol was 
250 mg per hundred cubic centimeters 

17 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V 
Mosby Company, 1938, vol 2, pp 2022-2024 

18 Kamocki 1 Katz and Delaney 2 

19 Tertsch 3 Bachstez 4 
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The following biopsy observations were made repeatedly on corneal 
specimens m these cases 

1 Fatty infiltration occurred throughout the layers of the cornea 
in varying degrees The epithelium, Bowman’s membrane, the sub- 
stantia propria and the endothelium were involved, but this deposition 
of fat was mainly observed m the stroma 

2 Lamellae of the stioma showed degeneiative changes and vacuo- 
lation 

3 There was infiltration with large mononuclear macrophages the 
cytoplasm of which was filled with fatty granules Most of the fat was 
observed in these cells 

t 

4 Crystals became more prominent as the lesion became older, and 
as this process proceeded the macrophages became fewer 

5 In most cases more fat was shown with a Sudan stain than with 
an osmic acid stain Thus, more cholesterol than neutral fat was present 

An interesting problem in cases of this condition is to determine 
the presence or absence of any ocular inflammation which may be the 
cause of the lipid dystrophy Assuredly, primal y fatty dystrophy is 
rare 20 Heath 21 stated, however, that such an entity does not exist, 
but that “lipid keiatitis,” of unknown origin, is always associated with 
low grade uveitis 

The patient whose case is described here has been followed for twenty- 
one months, with examinations at intervals of from one week to three 
months At no time has any evidence of mtiaocular inflammation been 
noted in either eye As a matter of fact, for over a year, the diagnosis 
of primary lipid dystrophy was not considered and evidence of inflam- 
mation, especially m the left eye, with the moie advanced lesions, was 
sought There wei e three periods during which superficial staining was 
found in the right eye Hcfwever, no symptoms were noticeable and 
the presence of intracellular and extracellular fat globules among the 
epithelial cells may account for the desquamation of the epithelium 

The nodule that aiose from the episclera and sclera m the left eye 
presents an interesting pathologic problem Sections cut through various 
portions of the mass revealed a nonspecific granulomatous type of inflam- 
matory process A foreign body reaction could not be ruled out The 
fact that a black surgical silk traction suture was placed directly through 
the area from which the granuloma arose, during the coi neal transplanta- 
tion, may explain a foreign body reaction However, no foreign body 
was seen at operation or in the specimen 

The reduction of the density of the opacity that occurred at the same 
time that the nodule developed may represent regular progression of the 


20 Duke-Elder 17 Shapira, T M Am J Ophth 16 1080, 1943 

21 Heath, P Lipin Interstitial Keratitis, Arch Ophth 13 614 (April) 1935 
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pmnaiy fatty dsy trophy 01 may have resulted fiom the increased vascu- 
larity caused by the granuloma 

SUMMARY 

,A case of pnmai y lipid dsy trophy with hypeicholesterenna is pre- 
sented The patient has been followed foi twenty-one months, and the 
lesion in the left eye has progressed steadily and asymptomatically 
without evidence of inflammation on examination with the slit lamp 

A corneal transplantation v r as done on this eye, and pathologic studies 
of the transplant and of biopsy specimens of the cornea of both eyes 
levealed marked deposition of fatty globules in both corneas Doubly 
refiactile cholesterol crystals w ? eie seen in the epithelium of the left eye 

After coineal transplantation m the left eye, a granuloma developed 
m the sclera near the site of insertion of the lateral rectus muscle It 
was removed, and pathologic study revealed a nonspecific granuloma- 
tous type of inflammatory reaction This may have been a foreign body 
reaction, resulting fiom a suture placed through the site of origin during 
the operation 

The peripheral zone of the left cornea cleaied up considerably at 
the same time that the nodule developed It is suggested that this 
may be coincidental and that it 1 epresented the natural course of primary 
lipid dystrophy 

Duke University 



ESOTROPIA FOLLOWING OCCLUSION 


KENNETH C SWAN, MD 

PORTLAND, ORE 

I T IS commonly known that temporary loss of vision in one eye 
may precipitate heterotropia in an infant, but ophthalmologists 
prescribe monoculai occlusion m older children and adults with little 
concern that persistent esotropia may result For example, prolonged 
patching of the better eye is used m the treatment of unilateral amblyopia 
and prolonged monocular bandaging in the treatment of corneal 
inflammations The fact that esotropia has received little attention as 
a complication of occlusion suggests that it is rare m older children and 
adults , however, a review of 1,000 cases of esotropia observed m the 
eye clinics of the State University of Iowa College of Medicine and 
the University of Oregon Medical School levealed 4 such cases 
Medicolegal problems were involved in 3 of the 4 cases, therefore, 
these cases are leported as representative of a serious, but little known, 
complication of a standard therapeutic and diagnostic procedure An 
analysis of these cases suggests means of preventing and treating the 
complication 

REPORT Or CASES 

Case 1 — An 8 year old white boy complained of impaired vision in the right 
eye Cycloplegic refraction revealed 3 D of hyperopia and 1 D of astigmatism 
in each eye Visual acuity was 20/20 in the left eye, but the right eye could be 
corrected to only 20/100 There was no manifest deviation, but postcycloplegic 
examinations with the Maddox rod and cover tests revealed an esophoria of 
6 prism diopters for distant and 9 prism diopters for near fixation Prism con- 
vergence was 12 diopters and prism divergence 3 diopters The vertical vergences 
were 2 prism diopters Ductions were full, and binocular rotations were con- 
comitant when measured with a red and green filter projection system of the 
type described by Lancaster 1 The full cycloplegic correction was prescribed 
The parents were advised that occlusion of the left eye would be considered 
after the patient had worn this correction for six weeks, but a few days later 
the parents became impatient and covered the left lens When the patch was 
removed six weeks later, visual acuity in the right eye was improved to 20/70, 
but the boy described double vision A concomitant esotropia was present, varying 
from 7 to 10 degrees for distant fixation and up to 35 degrees for near fixation 
. » 

From the Departments of Ophthalmology, the University of Oregon Medical 
School and the State University of Iowa 

This paper was read at the Ninety-Fifth Annual Session of the American 
Medical Association, Section on Ophthalmology, San Francisco, July 3, 1946 

1 Lancaster, W B Detecting, Measuring, Plotting, and Interpreting Ocular 
Deviations, Arch Ophth 22 867-880 (Nov ) 1939 
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(33 cm ) On the major amblyoscope the boy was able to fuse simple targets 
only when the instrument was adjusted exactly to the angle of the squint 
Occlusion was discontinued, but spontaneous recovery did not occur m the ensuing 
week Instead, the deviation increased several degrees Orthoptic exercises were 
then started 2 After a month of training with the major amblyoscope and the 
Remy separator, the boy was again able to maintain single binocular vision for 
distant fixation, but he was unable to fuse near objects, owing to overconvergence 
A 4 mm recession of the medial rectus muscle of the right eye reduced the 
deviation to orthophoria After operation the boy regained comfortable single 
binocular vision without further orthoptic exercises and remained asymptomatic 
during the year that he was observed 

In this case the patents assumed responsibility for occluding their 
child’s eye, consequently, there was no medicolegal problem In the 
second case, the referring ophthalmologist was responsible for the 
occlusion and was faced with a malpractice suit 

Case 2 — A 12 year old white girl had had periodic esotropia, corrected with 
glasses, at the age of 3 years She was 11 years old when she first consulted 
the referring ophthalmologist with a complaint of reading discomfort At that 
time corrected visual acuity was 20/100 in the right eye and 20/20 in the 
left eye The cycloplegic refractive error was 4 D of hyperopia in each eye 
There was no manifest deviation, but the cover and uncover tests revealed 
5 to 7 prism diopters of esophoria for distant fixation The ophthalmologist 
advised the parents that there was little hope for restoration of normal visual 
acuity in the amblyopic eye but stated that there was nothing to lose by occlusion 
of the better eye The full cycloplegic correction was prescribed with an occluder 
over the left eye When the patch was removed six weeks later, the child described 
diplopia, and the amblyopic eye was grossly convergent During the ensuing two 
months the diplopia gradually disappeared, misleading the family into believing 
that spontaneous recovery was occurring Then it became apparent that the 
deviation would be permanent, and a malpractice suit against the physician was 
filed I examined the patient two weeks later 

The patient had a concomitant right esotropia of 15 degrees for distant and 
of 25 to 40 degrees for near fixation With a red and green filter projection 
system, a 15 degree central scotoma could be plotted in the right eye with the 
left eye fixating 3 With the major amblyoscope adjusted to the angle of her 
deviation, the child could fuse simple two dimensional targets over a range of 
a few degrees Occlusion of the better eye was resumed to break up suppression, 
and intensive orthoptic exercises were initiated to increase the amplitude of 
fusional movements After two weeks of orthoptic treatment there was no 
change m the findings , therefore recession of the medial rectus muscle of the 
right eye was done Orthoptic training was resumed on the first postoperative 
day and continued for two weeks before the patient was able to maintain com- 
fortable single binocular vision Two months after operation measurements with 
the Maddox rod showed esophoria of 2 prism diopters for distant fixation and 
4 prism diopters for near fixation Prism convergence was 18 diopters and 

2 Swan, K C , and Laughhn, E Binocular Orthoptic Training for Amblyopic 
Patients, Arch Ophth 32 302-303 (Oct ) 1944 

3 Swan, K C Definition of Anomalous Retinal Correspondence, Am J 
Ophth 28 58-61 (Jan) 1945 
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prism divergence 4 diopters The vertical vergences were V/ 2 prism diopters 
Visual acuity in the amblyopic eye had improved to 20/50 The child was able 
to bar read and had comfortable single binocular vision for the first time in 
several years The favorable outcome of the case resulted in withdrawal of legal 
action against the referring physician 

Profiting by experience with these 2 cases, I have not prescribed 
prolonged occlusion in the treatment of patients with unilateral ambly- 
opia with single binocular vision Rather, lacquering of the spectacle 
lens is used to reduce visual acuity of the better eye to slightly less 
than that of the amblyopic eye 4 This procedure permits the patient 
to maintain peripheral fusion and thereby reduces the dangei of con- 
verting an esophoria into an esotropia 

The third case differed from the pievious two in that occlusion 
was prescribed for an inflammation of the lids, but an uncorrected 
refractive error was also an important factor 

Case 3 — Three months prior to admission, the patient, a 9 year old boy, 
had received a bee sting on the left upper lid The eye was rapidly closed by 
swelling A week later an abscess on the lid was drained by an ophthalmologist 
through a superficial incision m the shm The eye was bandaged and compressed 
for another week When the bandages were removed two weeks after the injury, 
the boj described double vision, and it was noted that his uninjured (right) eje 
was convergent The family was advised that spontaneous recovery would occur 
During the ensuing tw'o months diplopia gradually disappeared, but the deviation 
seemed to increase I then assumed treatment in the case, w r ith the knowledge 
that a successful outcome was the only means of averting a suit against a fellow' 
ophthalmologist, for the family considered their physician to have been negligent 
Examination revealed visual acuity to be 20/30 m the right eye and 20/20 in 
the left eye The ductions were full, and binoculai rotations were concomitant 
The cover test revealed 16 prism diopters of right esotropia for distant fixation 
and up to 60 prism diopters for near fixation On the major amblyoscope, with 
simple disk targets adjusted to the angle of squint, the boy was able to fuse 
over a range of a few diopters Cycloplegic refraction revealed 2D of hyperopia 
in the left eye and 4D in the right eye A full correction was prescribed With 
glasses, the deviation decreased to 8 prism diopters of convergence, and diplopia 
recurred Two weeks of intensive orthoptic training greatly increased the boys 
range of fusional movements, but he could not overcome the deviation Therefore, 
a recession of the right medial rectus muscle was performed On the first 
postoperative day the patient had single binocular vision with stereopsis Two 
months later Maddox rod measurements showed orthophoria for distant fixation 
and 3 prism diopters of esophoria for near fixation Prism convergence was 
20 diopters and prism divergence 6 diopters The boy was able to bar read 
There was no change in the findings one year later Suit against the referring 
physician was dropped 

Case 4 — A white man aged 27 was admitted with a complaint of double 
vision He had worn glasses since childhood Three years previously a cvcloplegic 
refraction by an ophthalmologist had revealed 4 D of hyperopia The full cor- 

4 Pugh, M A The Eye and Its Diseases, Philadelphia, W B Saunders 
Company, 1936, p 913 
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rection had been pi escribed because the patient had 8 prism diopters of esophona 
for distant fixation and 10 prism diopters for near fixation Prism divergence 
had been 3D and pi ism convergence 25 D Four weeks before admission the 
patient consulted a nonmedical refractionist foi a routine examination of his eyes 
He was advised that his glasses were too strong and that he had a “latent 
muscle imbalance ” As a diagnostic procedure, monocular occlusion without 
correcting lenses was prescribed for a week When the occluder was removed 
after eight days, the patient had diplopia This was temporarily relieved by 
base-out prisms and a small hyperopic correction was prescribed by the refrac- 
tionist Then the patient noted a gradually increasing separation of the images 
On his admission examination revealed uncorrected visual acuity to be 20/20 in 
each eye With cover tests there was a concomitant alternating esotropia 
measuring 12 to 15 prism diopters for distant fixation and up to 35 prism diopters 
for near fixation Single binocular vision could be produced with base-out prisms 
corresponding to the deviation On the major amblyoscope the patient could fuse 
over a range of from 12 to 25 diopters of convergence Cycloplegic refraction 
revealed 4)4 D of hyperopia This correction \\ as prescribed A week later 
the patient’s deviation had decreased several prism diopters, but he still had 
periodic diplopia Daily training was initiated with the major amblyoscope and 
with the Remy separator Prism divergence gradually increased up to 3 diopters , 
then the patient regained comfortable single binocular vision A suit against the 
nonmedical refractionist was settled out of court 

COMMENT 

It seems piobable that prior to occlusion each patient maintained 
•single binocular vision in spite of a strong convergent tendency A slim 
reserve of fusional movements, maintained by daily use, was lost when 
binocular vision was disiupted for a time, however, at least two 
factors other than a diminished amplitude of fusional movements 
prevented spontaneous recovery In the 3 cases m which measure- 
ments were obtained, the deviation became considerably greater after 
occlusion than was indicated by the previously made Maddox lod 
and cover tests, that is, the convergent tendency was increased by 
occlusion It is known that the process involved in fusion exerts some 
lestramt on any tendency of the eyes to deviate from the orthophoric 
position 5 This restraint is not completely removed when binocular 
vision is disiupted for a few minutes, as in the usual clinical tests, but 
may require several days of occlusion 6 In addition to diminished 
fusional movements and an increased deviation, loss of simultaneous 
bmoculai perception was another factor which prevented spontaneous 
recovery of single binocular vision m 2 of the cases In these cases the 
lesponse to a diplopia was suppiession rather than an increased 
amplitude of fusional movements 

5 Bielschowsky, A Lectures on Motor Anomalies, Hanover, N H, Dart- 
mouth College Publications, 1940, pp 11-12 

6 Marlow, F W The Influence of Prolonged Monocular Occlusion in 
Reieahng Errors of the Muscle Balance, Brit J Ophth 4 145-155 (April) 1920 
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Considering these factors, it is evident that spontaneous recovery 
of single binocular vision is not to be expected in cases of esotropia 
developing after prolonged monocular occlusion and that prompt treat- 
ment would offer a favorable prognosis 

' SUMMARY AND CONCLUSIONS 

Four cases of esotiopia developing during periods of monocular 
occlusion are reported Only limited conclusions can be drawn from 4 
cases, but it seems that spontaneous recovery of single binocular vision 
is not to be expected from this uncommon, but serious, complication 
of a commonly used procedure Treatment should be immediate, 
otherwise the deviation tends to increase and the amplitude of fusional 
movements to decrease, and suppression is likely to develop 

A latent convergent tendency seems to be the condition underlying 
development of esotropia from occlusion, therefore, in the presence 
of esophoria or uncorrected hyperopia prolonged monocular occlusion 
for diagnostic or therapeutic purposes should be used with caution In 
the treatment of unilateral amblyopia in patients having single binocular 
vision, lacquering the spectacle lens to reduce visual acuity in the better 
eye is suggested as safer than total occlusion because binocular vision 
is maintained 

University of Oregon Medical School 

ABSTRACT OF DISCUSSION 

Dr Peter C Kronfeld, Chicago In the 4 cases on which Dr 
Swan’s paper is based, the patients were young hyperopic persons in 
whom occurred the striking phenomenon of moderate esophoria turning 
into pronounced esotropia during a period of monocular occlusion That 
malpractice suits were filed in 3 of the 4 cases is indicative primarily 
of the gross change in the patient’s appearance and visual comfort which 
were brought about by the occlusion, and only to a lesser degree of lack 
of good will on the part of the patient or his parents 

The phenomenon of esotropia following occlusion, as it occuired in 
Dr Swan’s 4 cases, can be broken down into two “subphenomena,” 
namely, (1) impairment in the patient’s ability to produce corrective 
fusional vergence impulses and (2) an increased, constant convergence 
impulse The occurrence of the first subphenomenon after occlusion 
is thoroughly understandable and well known The second sub- 
phenomenon is an interesting and new phenomenon Observations in 
a large number of cases of esotropia and unilateral amblyopia, which is 
treated by occlusion of the better eye, do not indicate any consistent 
tendency toward an increased convergence impulse during the occlusion 
Variations in the angle of squint occur m these cases, but they are not 
consistently m the direction of increased convergence Thus, it would 
not be correct to say that monocular occlusion in cases of esotropia is 
conducive to an increase in the angle of squint 
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In addition to the quantitative change, that is, the increase in the 
deviation as found by the cover test, a qualitative change occurred m 
Dr Swan’s 4 cases Originally the patients exhibited a noncharacteristic 
esophona, wheieas after the occlusion the neuromuscular condition was 
that of a convergence excess 

Pioceedmg from the simple and common to the complicated and 
unusual, Dr Swan’s cases may be arranged in the sequence 4, 3, and 
1 and 2, with the last 2 cases on the same level The development of 
frank esotropia in case 4 is not surprising A young person with 
esophona and 4 5 D of hyperopia in each eye who has worn his 
sphencal correction for a number of years and is suddenly deprived of it 
produces stronger accommodative impulses than normally These are 
coupled with stronger convergence impulses This overconvergence 
does not cause symptoms until the occluder is removed and the patient 
tries to resume the normal sensorial relationship of his eyes Inefficiency 
of the mechanism of accommodation innervation under the unfamiliar 
conditions of seeing without glasses "may account for the increase m the 
deviation The patient’s favorable i espouse to proper glasses and 
orthoptic training is readily understandable, I cannot understand why 
the nonmedical refractionist instituted occlusion therapy in this case 
Case 3 is similar to case 4 except that glasses had never been 
worn The patient had maintained binocular single vision by corrective 
fusional divergence impulses until the monocular occlusion necessitated 
by an inflammatory disease of the lids dealt a severe blow to the 
mechanism concerned with the corrective fusional movements The 
fact that the patient was now forced to use exclusively, and without the 
aid of glasses, the eye with 4 D of hyperopia probably caused abnormal 
convergence impulses, resulting in a manifest and constant deviation 
The occurrence of esotropia under such conditions is one of the many 
risks that are entailed in the practice of ophthalmology I vaguely 
remember a reference to this situation in one of the older manuals on 
ocular therapeutics, the author recommending a routine phona test 
before subjecting any eye to patching Unfortunately, the state of 
inflammation and photophobia present m many of these situations 
makes phona tests difficult and unreliable 

Cases 1 and 2 were characterized by the presence of unilateral 
amblyopia and parallelism under conditions of distance fixation This 
parallelism was brought about and maintained by corrective vergence 
impulses originating from eccentnc retinal areas Such sensorial 
relationships between the two eyes are more easily disrupted than normal 
ones The increased state of conveigence can probably be explained 
again by the inefficiency and “awkwardness” of the amblyopic eye 

From the study of the paper, I got the impression that opeiation was 
resorted to m older to terminate an embanassmg situation Theoreti- 
cally, one would expect a favorable response of this form of esotropia 
to prolonged conservative tieatment It is lemarkable that the reces- 
sions performed m 3 of the 4 cases corrected the convergence excess 
so beautifully and completely 

This is an mtei estmg and stimulating paper 
Dr George N HosroRD, San Fiancisco We are indebted to Dr 
Swan for collecting, analyzing and bringing to our attention a group of 
cases which, fortunately, are not numerous, but ceitainly are troublesome 
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At one time I used monocular occlusion extensively as a diagnostic 
procedure and m the treatment of amblyopia, and that I have no 
similar cases to report is due not to any precaution or forethought on 
my part but purely to good luck Since I came under the influence of 
the teachings of the late Dr James White, I have used monocular 
occlusion but rarely for diagnosis and do not now believe that that 
procedure can tell the examiner anything about a patient which he cannot 
learn without it by other, more rapid and less troublesome, methods 
Furthermore, m observing the results of ophthalmologists who do 
use and rely on it I have found that it is misleading, particularly in 
cases of double hyperphoria, unless one eye is occluded until it reaches 
a stable point, after which the patient must be left without occlusion and 
the eyes given time to return to the usual relationship of position The 
other eye must then be occluded until the hyperphoria ceases to mciease 
under the cover Even with this tedious routine, the data obtained are 
difficult to interpret (if they mean anything at all) , so no great harm 
will be done if the occlusion test is allowed to fall into disuse 

Corneal lesions present a diffeient problem, as there is no adequate 
substitute for bandaging in cases of this type, but one must be on the 
lookout for the possibility of turning a phoria into a tropia In the 
rare cases in which this possibility exists, perhaps the bandage could be 
left off for an hour or two daily If one should have the misfortune to 
precipitate a tropia, one obviously should not temporize, but should 
at once institute adequate treatment, including surgical procedures 
if necessary 

Dr Joseph Pascal, New York Dr JSwan’s paper brings up an 
extremely important point for the reason that it is the general impression 
in ophthalmology that monocular occlusion can do some good and never 
any harm The fact that it may do harm is an important point to 
consider 

Without analyzing the cases, I think that these patients must have 
had poor or a subnormal fusion faculty The use of lacquer in monocular 
occlusion, covering up the lens of the better eye, is excellent But in 
cases in which monocular occlusion is used to develop function in the 
amblyopic eye, a combined procedure is more desirable — one by which 
the patient comes to the office for binocular fusional treatment, say 
every tw r o days or every day, and at the same time is made to use 
the amblyopic eye monocularly over a period of time I know that the 
mam objection to prolonged ocular occlusion for diagnostic purposes, 
as Marlow suggested, has been that this procedure is hard on the 
patient, but the possibility of such an occurience as the development 
of esotropia with diplopia or suppression has rarely been mentioned 
The paper is a revelation to me and, I think, to many other men 

Dr Kenneth C Swan, Portland, Ore Dr Kronfeld is correct 
about the reasons for suit In 2 of the cases legal action was dropped 
when a successful outcome was assured 

One is impressed with the multiplicity of factois m every case of 
squint There is no question that a disturbance of accommodative 
convergence mechanism was important m these cases, but one cannot 
be certain that it was the single predisposing factoi 
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It was sti iking that befoie occlusion theie was little difference m the 
amount of latent deviation for distance and near fixation After occlu- 
sion, there was excessive converence with accommodation This is an 
indication that the lattei condition was of functional origin and thei efore 
not a surgical problem The deviation foi distant fixation is corrected by 
operation, so that the patient is able to maintain single binocular vision 
and thereby exercise fusional movements by normal use As amplitude is 
gained by noimal use and orthoptic training, the functional over- 
convergence for near fixation deci eases, and single binocular vision 
foi near fixation is reestablished 

I have been unable to find references to squint following occlusion, 
but I agree with Di Ivronfeld that cases must exist, for the literature 
contains warnings against the prolonged use of occlusion in the piesence 
of esophoria 

Since the notice of this paper appealed, a few weeks ago, five 
ophthalmologists have advised me that the}' have observed similar 
cases m then pnvate piactice I believe that the development of 
esotropia after occlusion is moie common than the hteiatuie has led 
one to believe, foi a physician is hesitant about leportmg cases which 
may involve him in legal action 
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I N THE past decade intravenous anesthesia has shown a definite and 
consistent increase in its application and use W e feel that this form 
of anesthesia has a definite place m ophthalmic surgery for the following 
reasons 

1 The technic of administration is simple 
2 The period of induction is short and pleasant 
3 The usual psychic shock is absent 

4 The depth of naicosis is controllable and sufficient for any 
ophthalmic procedure 

5 The administration may be lepeated without danger of becoming 
habit forming 

6 The operative field is free of the anesthetist and his equipment 
7 The intraocular tension is reduced 40 to 60 per cent 
We do not advocate intravenous anesthesia for all types of oph- 
thalmic patients W e wish to emphasize that the contraindications to the 
intravenous use of anesthetic agents must be observed Clnldien under 
7 or 8 years of age, unless robust, are poor subjects In addition to 
their natural fear and small veins, the inertia of the air and their nar- 
row air passages hinder gaseous exchange and create an undesirable 
situation m view of then relatively high oxygen lequirement Such 
patients do very well under anesthesia induced with solution of tnbromo- 
ethanol U S P and ether, since the former prevents psychic shock, which 
children frequently show during the induction penod 

THE AGENT OT CHOICE 

In a study of sevei al anesthetics for intravenous use, we found pento- 
tlial sodium to have the following advantages over other agents 1 It is 
equally, if not more, powerful and rapid in action 2 Twitching is 

Read at the meeting of the Pittsburgh Ophthalmological Society Nov 26, 1945 
From the Department of Anesthesiology (Dr Thomas) and the Department 
of Ophthalmology (Dr McCashn), University of Pittsburgh School of Medicine, 
the Eye, Ear, Nose and Throat Hospital and St Francis Hospital 
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laie 3 Postanesthetic nausea and vomiting are less fiequent 4 Relax- 
ation is more satisfactoiy 5 Recovery is moie lapid 

The data presented today are based on 3,050 administrations of 
pentothal sodium for all types of ophthalmic surgery The youngest 
patient was 7 years and the oldest 93 years of age 

The amount of pentothal sodium used langed from 3 to 45 grams 
(0 195 to 2 925 Gm ) The duration of anesthesia extended from three 
to ninety-five minutes There were several patients who leceived 
lepeated administrations within a short space of time, without ill effects 
We have administered pentothal sodium without serious results to sev- 
eral patients with coronary heart disease, several with bundle branch 
block and 2 with mfaict m the ventricular septum 

We are of the opinion that oui good fortune may be attributed to 
the technic of admimsti ation and to the management of these patients 
during anesthesia and during recovery from the anesthetic 

TECHNIC OF ADMINISTRATION 

Administration of Pentothal — We shall not descnbe all the details 
of the administration of pentothal, since this is solely a problem for the 
anesthetist However, we wish to discuss in detail the pi eanesthetic 
preparation of the patient, some important steps m the administration 
of the anesthetic and the management of patients to be operated on for 
cataract We shall describe the procedure used for such an opei ation 
because this must be flawless, since a simple error may result in the loss 
of an eye This technic, howevei, is applicable to all types of ophthalmic 
operations 


THE TECHNIC IN DETAIL 

1 The patient should be in the hospital at least one day before 
operation 

2 An enema should be given eight to twelve hours before operation 

3. A hypnotic, preferably pentobarbital, should be given the night 

before operation, to determine the patient's ldiosynciasy to barbiturates 
and to provide a restful night 

4 Sips of water are permitted until two hours before opei ation 

5 A preoperative hypodermic, the usual dose of morphine and atio- 
pme sulfate, is sufficient, and proper preoperative medication is essential 
for smooth pentothal anesthesia Opiates are used The necessity 
for the use of atropine should be emphasized These preoperative agents 
conti ol the pai asy mpathetic hyperactivity and inhibit salivary and muc- 
ous secietions, thereby greatly reducing the incidence of complications 
such as coughing, sneezing and laryngospasm The preoperative medi- 
cament should be administered hypodermically forty-five minutes before 
-injections of the anesthetic 
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6 Two diops of 4 per cent cocaine hydi ochloride should be instilled 
in each eye thirty minutes before the scheduled time of operation 1 his 
will aid in pi eventing sneezing 

7 Instillations of cocaine should be continued m each eye every ten 
minutes befoie the patient goes to operation and repeated on his arrival 
in the operating loom 

8 Instillations of cocaine are again repeated just before the prepa- 
lation of the eye foi opeiation 

9 In older to maintain a minimal dose of pentothal, we lequest the 
suigeon oi the assistant to check ovei the instiuments and piepaie the 
sutuies necessary foi the operation befoie the anesthesia is started 

10 The venipunctuie is made just as the patient is being prepared 
foi the operation 

11 We have been using a 4 pei cent solution of pentothal sodium 
foi patients under 50 years of age and a 2 pei cent solution for those 
who are 50 and oldei One and one-half cubic centuneteis of nikethamide 
is added to each giam of pentothal sodium for the latter gioup and foi 
patients with a histon of coionary disease or arteriosclerosis, in the 
belief that the nikethamide will dilate the coionaiy vessels, theieby 
increasing the oxygen supply and nounshment to the heart 

12 Pentothal is started in the usual manner and with the customary 
caie Tluee cubic centuneteis of the solution is injected during a 
period of eight to ten seconds Because relaxation comes on moie 
slowly than unconsciousness, it is unpoitant that a pause of five seconds 
follow the injection of each 2 oi 3 cc of the agent An additional 2 oi 
3 cc is injected at the same late as at the beginning, followed by 
anothei pause of five seconds This pioceduie is continued until the 
desued plane of anesthesia is obtained 

13 To prevent oi to collect mechanical obstruction w 7 e avoid using 
the oropharyngeal an way, for fear of causing laryngospasm To pi event 
mechanical obstiuction, we have used a tongue sutuie If the tongue 
suture is inseited propeily, there should be no bleeding, and the patient 
should have no discomfoit when consciousness returns 

The technic of insertion of the tongue suture is as follows The 
tongue is giasped with a thumb foi ceps and pulled fonvai d and upward 
The needle and the suture are inserted 1 fingei breadth from the tip 
of the tongue, in the center and between the lingual vessels, as illus- 
tiated m A of the figure 

The second step is illustiated m B The tongue is pulled forward and 
dowmvard, and the needle and the suture are pulled tlnough The 
needle is removed from the suture 

The third step is illustrated in C The ends of the suture are held 
with a forceps, and the mandible is suppoited in the manner illustrated 
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It is important to suppoit the mandible in older to obtain a patent 
airway Furthermore, one must remember that too severe tugging on 
the tongue will result m gieat discomfort for forty-eight hours after 
opeiation 

14 Oxygen is admimsteied through a mouth hook when the patient 
is in deep analgesia or m light anesthesia, as illustrated in A of the 
•figure Good color is of prune impoitance A patent an way is of 
most importance 





Steps m insertion of the tongue suture A first step The tongue is pulled 
forward and upward, and the needle and suture are inserted 1 fingerbreadth from 
the tip of the tongue, in the center and between the lingual vessels B, second 
step The tongue is pulled forward and downward, and the needle and suture 
are pulled through in the manner illustrated C, third step The suture is held 
with a forceps, and the mandible is supported m the manner illustrated 

15 The plane of anesthesia may be detei mined by the three reflexes 
(a) when the lid retractor is inserted (lid reflex) , (b) when the 
superior rectus muscle suture retractor is mseited, and ( c ) when iridec- 
tomy is done At this stage of the operation the patient should be in 
the proper plane of anesthesia foi the section and the cataract extrac- 
tion 
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16 Dunng the section and cataract extiaction, slow injection of 
0 5 cc of the pentothal solution is made, with a twenty second pause 
following each injection 

17 One cubic centimeter of the pentothal solution is given when 
the cataract is delivered The needle is removed from the vein when 
the dressings are applied to the eyes 

18 The person who leturns the patient to the loom instructs the’ 
nuises to place a pillow under the head and shoulders, raise the back 
lest of the bed one notch, give oxygen with a mouth hook and make 
certain that the patient has a patent airway at all times 

The O’Brien 1 block may be performed after preparing the ej e for 
operation We prefei this procedure because it adds another precau- 
tion m cataract surgerj This block prevents squeezing of the lids and 
consequent loss of vitieous should the patient be in too light a plane 
of anesthesia The technic is as follows 

A 1 inch (2 5 cm) needle, 25 gage, is inseited through the skin 
and tissues 1 fingerbieadth m front of the tiagus of the ear and directed 
dowmvai d -to the anterior part of the condyle of the mandible One 
cubic centimeter of 2 per cent piocaine hydrochloride is injected 
The needle is slowly withdrawn and at the same time another cubic 
centimeter of the procaine is infiltrated into the tissues With the 
thumb or index finger, pressure is applied over the infiltrated area 
In two or three minutes the tiansitory paralysis of the orbicularis 
oculi muscle begins, this weais off in less than one hour 

COMPLICATIONS AND THEIR MANAGEMENT 

Complications with pentothal anesthesia are rare However, some 
occur and should be managed without serious results The most common 
is respiratory depiession The amplitude of the respiration, rather than 
the rate, is affected We have found that oxygen administered through 
a mask, a catheter or a mouth hook is frequently sufficient to provide 
good coloi 

Othei complications which may occur either in deep or in light 
anesthesia are coughing, laryngospasm and hiccup These may cause 
alarming cyanosis and perhaps cardiac embarrassment if persistent 
Such complications aie undoubtedly due to parasympathetic hyper- 
activity If they occur when the patient is under anesthesia, we aspirate 
the mucus or other material in the pharynx, deepen the anesthesia and 
immediately increase the flow of oxygen 

Trismus is another complication This is undoubtedly a result of 
parasympathetic hyperactivity, which can be controlled with atropine 

1 O’Brien, C S Akinesis During Cataract Extraction, Arch Ophth 1 
447-449 (April) 1929 
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Should this occur during anesthesia a nasophaiyngeal tube should 
immediately be inserted and oxygen administered under pressure Delay 
m this procedure may be serious 

POSTANESTHETIC COMPLICATIONS AND THEIR MANAGEMENT 

The most common postanesthetic complication is respiratory depres- 
sion For this reason, all patients anesthetized with pentothal should 
have oxygen administered to them continuously after the operation 
until they have completely reacted Fuithermore, the entile nursing 
staff of all hospitals should be thoioughly tiained in the pioper manage- 
ment of patients leceivmg barbiturates The nursing staff should be 
made to realize that the postoperative and postanesthetic care of patients 
is very important foi uneventful recovery 

Postanesthetic opiates should be withheld, especially m the case 
of older persons, until the patient has completely leacted from the 
anesthetic 

If a patient has not reacted within two or three hours, it means that 
an overdose of pentothal has been admimsteied In this case treatment is 
as follows 

1 The patient is kept warm 

2 Oxygen is administered continuous!) 

3 The mucus is aspnated from the throat frequently 

4 Metrazol, 3 cc , is given intravenously The injection is repeated 
m five minutes if necessary (Incidentally, it has been found that metra- 
zol is an efficient denarcotizmg agent, as w^ell as an excellent respiratory 
stimulant, if given m a sufficient dose ) 

5 Hypertonic solution of suciose is given intravenously for diuresis 
and dehydration of the brain and the lungs 

6 Repeated small transfusions of plasma are helpful 

CONTRAINDICATIONS 

Pentothal sodium should not be employed or lecommended when 
there is pronounced physiologic or mechanical interference with the 
respiratory function It is contraindicated with inflammatory condi- 
tions of the neck complicated by edema of the glottis and with tumors 
of the neck encroaching on the glottis and interfering with respiration 
Children under 7 or 8 \ears of age, unless robust, are poor subjects 
It is inadvisable to use this agent with patients wflio have respiratory 
embarrassment due to cardiac decompensation We feel that pentothal 
is contraindicated in the presence of bronchiectasis, se\ere anemia and 
shock 
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CONCLUSIONS 

A buet leview of the technic of pentothal sodium anesthesia m 
ophthalmic surgeiy is presented, with special attention to the compli- 
cations and then management, and to the conti aindications Pentothal 
is not a drug with which liberties may he taken Special care should 
he exercised in maintaining an efficient an way at all times A gas 
machine should always be on hand and leady foi use should respiratory 
depression or othei complications present themselves Finally, the 
drug should be admmisteied by a thoroughly trained anesthetist, w'ho 
is competent to deal with any situation that may occur during the 
administration of this populai, but potent, agent 

Dr John C Dunbar photographed the various steps in the development of 
this technic 

4066 Penn Aienue 



OPTOKINETIC AND OTHER FACTORS MODIFYING 
VESTIBULAR NYSTAGMUS 

JOHN WOODWORTH HENDERSON, MD* 

ANN ARBOR, MICH 

I T HAS been common piactice clinically to concentrate attention in 
ophthalmologic diagnosis on the two sepaiate entities of “ocular” 
ancl “central” nystagmus In so doing, optokinetic nystagmus has been 
relegated to a gioup of interesting phenomena which have little appli- 
cation in practice The purpose of this paper is to piesent the accumu- 
lated knowledge regarding the modifying effect of optokinetic nystagmus 
and to add furthei expeiimental data 

Optokinetic nystagmus has been typified m ophthalmologic liter- 
atuie by the term “lailioad nystagmus ” When a subject allows Ins 
gaze to follow a moving object in the passing landscape, a slow deviation 
occurs which allows fixation to be maintained on the object When an 
end position is reached beyond which head movement would be lequired 
for fuither fixation, a quick return to the pnmaiy position occurs, and 
the cycle is repeated as long as attention is maintained The slow and 
quick components of the nystagmus thus are related to the direction of 
movement of passing objects and piesent the same relationship to each 
other as do the components of ocular motion produced by vestibular 
stimulation Moving objects passing fiom left to light elicit a nystagmus 
identical with that obseived by rotating a subject to the left, and vice 
versa 

Evidence of the close mterielationship of optokinetic and vestibular 
nystagmus has been steadily accumulating through the past several 
decades Unfortunately, however, clinical practice and medical teach- 
ing have failed to keep pace adequately with the experimental findings 
The usual concept which is presented to the student is that the nystagmus 
induced by rotation is purely a vestibular phenomenon This is true 
only to the extent that angulai acceleration (change m speed of turning) 
produces rotational response and angular deceleiation elicits postrota- 
tional effects Extensive modifications of response can be produced by 
many other factors, chief among which is the optokinetic nystagmus 
also produced by rotation 

* AValter R Parker Scholar in Ophthalmology 
From the Departments of Ophthalmology and Anatomy, University of 
Michigan Medical School 

This study was aided by a grant of the Board of Go\ ernors of the Horace H 
Rackham School of Graduate Studies of the University of Michigan 
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Experiments had been performed by many workeis demonstrating 
such modification, but it remained for Mowi er 1 adequately to analyze 
and cori elate experimentally the intei lelationship m the pigeon, and to 
some extent m man He noted that the nystagmus present after 
rotation could be completely inhibited by the optokinetic nystagmus occur- 
ring dui mg rotation and stated that this was due in part to a peisistence 
of the optokinetic lesponse which carried over into the postrotational 
period This finding has been confirmed by my experiments 

Domestic white rabbits were utilized for our work, both because of their 
use in previously reported experiments and because of ease of procurement and 
handling’ A series of 6 voung males was subjected to repeated daily rotation 
in the horizontal plane with vision permitted during the tests A hand-turned 
rotational table was used, with the animal’s head fixed in a Czermak holder 
Each animal was rotated through one, five and ten turns to the right, at a 
rate of one turn in two seconds, then through one, five, ten and twenty turns, 
at a rate of one turn in four seconds This entire procedure was then repeated 
with rotation to the left A rest period of approximately thirty seconds v'as 
allowed after each rotation Postrotational nystagmus was recorded by visualizing 
the number of movements of the ejes occurring after deceleration Rotational 
mstagmus was noted onh as to its presence or absence 

The table presents the findings If rotational mstagmus persisted through- 
out the period of rotation, it w'as designated by a plus sign (+) If it 
ceased during rotation, the number of turns through which it persisted was noted 
(e g, 3 T) Postrotational njstagmus v'as recorded numerically as the total 
of “beats” of nystagmus seen At the end of eight consecutive davs of rotation, 
the animals were blindfolded, and rotation w'as performed through ten turns at 
the faster late and through twenty turns at the slow'er rate This was done both 
to the left and to the right The blindfold was quickly removed at the end of 
each rotation and the postrotational nystagmus obseivcd This is recorded in the 
last two columns of the table 

Certain facts become evident fiom examination of the recorded results 
In all instances there was a definite reduction in the amount of postrota- 
tional nystagmus occuinng when the animals weie repeatedh rotated 
with vision permitted The reduction was finally complete in the 
majority of instances, but it diminished at different rates in different 
subjects In all cases postrotational nystagmus was present after blind- 
folded rotation of the animals at the end of the series of rotations An 
example of these findings is presented graphically in chart 1 If rota- 
tional nystagmus was maintained throughout the period of turning, the 
postrotational response was consistently less Toward the end of the 
series, if nystagmus was maintained in the animal throughout rotation, 

1 Mowrer, O H (a) The Modification of Vestibular Nystagmus by 
Means of Repeated Elicitation, Comparative Psychology Monographs, Baltimore, 
Johns Hopkins Press, 1934, vol 9, no 5, ( b ) Influence of Vision During Bo 
Rotation upon the Duration of Post-Rotational Vestibular Nystagmus, Acta oto 
laryng 25 351-363, 1937 



HENDERSON-VESTIBULAR NYSTAGMUS 


463 


the postrotational response was abolished, with few exceptions If 
rotational nystagmus failed, the postrotational response was present to 
a greater extent and reached a level directly proportional to the number 
of turns through which the rotational response persisted 

After blindfolded rotation there was not a uniform correlation of 
response with the original postrotational nystagmus However, those 
animals which had a relatively poorer postrotational nystagmus at the 
beginning had an even greater blindfolded response (animals 4, 5 and 6, 
table) It was noted also that in these subjects nystagmus was better 
maintained thioughout rotation on the first day However, those ani- 
mals with a more marked postrotational response at the start of the 
series m general presented a blindfolded response which was less than 



Chart 1 — Average amount of postrotational nystagmus in all subjects after 
ten turns to the right in twenty seconds 


that oiigmally seen (animals 1, 2 and 7 , table) Nystagmus was not 
maintained so well m the latter subjects throughout the rotation on 
the first day 

On the seventh consecutive day of rotation of the nonbhndfolded 
animals, several of them demonstrated a greater amount of posti otational 
response than had been noted on previous days This daj’s tests were 
performed late in the evening, after the rabbits had been in the dark 
for several hours, and all other tests were done m the afternoon It was 
uniformly noted that those animals with greater responses were those 
which appeared more sleepy and less m contact with their environment. 
The following day all these subjects returned to their previous levels 
of reduction (chart 1, night trial) An example of the results with 
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rabbits 5 and 6, which failed to show an increase m response on the 
seventh day, is piesented in chait 2 The latter subjects were wide 
awake and alert during the tests 

In 1 subject only (animal 7) an actual “reversal” of the expected 
postrotational i espouse occuri ed Hei e, the slow and quick components 
of the rotational nystagmus persisted after rotation, instead of showing 
a transposition of then components, such as was usually seen These 
instances are maiked by a dagger m the table 

Reduction of postrotational lesponse has been variously mterpieted 
by different woikers Hoslnno 2 found a leduction on repeated rotation 



Chart 2 — Average amount of postrotational nystagmus in rabbits 5 and 6 after 
ten turns to the right in twenty seconds 


in rabbits Maxwell, Burke and Reston 3 discovered a gradual deciease 
of postrotational response in rabbits on daily repeated rotation and 
claimed “habituation” of the animals to be the cause rather than ves- 
tibular damage They also found an even more marked decrease when the 
animal’s head was free rather than fixed Pilz, 4 continuing with the 

2 Hoshino, T Vestibulare Refiexbewegungen des Auges beim normalen 
Kanmchen, Acta oto-laryng i 328-338, 1922 

3 Maxwell, S S , Burke, V L , and Reston, C The Effect of Repeated 
Rotation on the Duration of After-Nystagmus in the Rabbit, Am J Physiol 
(March) 1924 

4 Pilz, G F On the Relation of After-Nvstagmus to Rotation-Nystagmus, 
Direct Effects of Rotation, Am J Physiol 77 428-442 and 443-458 (July) 1926 
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work reported by Maxwell , 5 6 found that both the rotational and the 
postrotational nystagmus were reduced by repeated rotation The post- 
rotational response was decreased more readily, even to obliteration, 
although the rotational nystagmus was never completely lost He also 
felt that retinal modification of labyrinthine effects occurred in the 
rabbit but that it was of low magnitude Reports of reduction of post- 
rotational nystagmus m man have been presented by several workers, 
namely, Griffith , 0 Holsopple , 7 Dunlap 8 and Dodge 9 The problem has 
been ably reviewed by Mowrer , 10 and important contributions to the 
subject were made by him 

Mowrer used pigeons for his experimental work and investigated 
thoroughly the relationship of visual effects to vestibular responses 
He concluded that three factors were operative m reducing postrotational 
njstagmus He cited fiist the tendency on the part of the subject to 
fixate the visual environment after rotation Second, m the pigeon, 
with the head free and with head nystagmus occurring, the continued 
reversal of vestibular stimulation produced by the head movement made 
the final deceleration stimulus at the end of rotation less effective in 
producing vestibular response Third, he demonstrated a “post-stimulus 
peisistence” of the visually induced rotational nystagmus which carried 
ovei after deceleration to inhibit further the postrotational vestibular 
response Presumably, the first and third factors were active in reducing 
postrotational response m our series, but the second factor was elimi- 
nated because the rabbits’ heads were fixed during the tests 

The influence of fixation on the results obtained may extend even 
further than by merely acting to inhibit postrotational response If one 
considers that the initial rotational nystagmus is due to angular acceler- 
ation acting on the vestibular receptors, then this impulse should die 

5 Maxwell, S S The Effect of Habituation on the Rotation-Nystagmus 
as Compared with the After-Nystagmus in the Rabbit, Am J Physiol 68 125-126 
(March) 1924 

6 Griffith, C R The Organic Effects of Repeated Bodily Rotation, 
J Exper Psychol 3 15-46 (Feb) 1920 

7 Holsopple, J Q Factors Affecting the Duration of Post-Rotation Nystag- 
mus, J Comp Psychol 3 '283-304 (Aug) 1923 

8 Dunlap, K The Nystagmus Test and Practice, J A M A 73 54-55 
(July 5) 1919 

9 Dodge, R Habituation to Rotation, J Exper Psychol 6 1-35 (Feb ) 1923 

10 Mowrer, O H (a) The Influence of “Excitement” on the Duration of 

Post-Rotational Nystagmus, Arch Otolaryng 19-46-54 (Jan) 1934, (b) An 
Analysis of the Effects of Repeated Bodily Rotation, with Especial Reference 
to the Possible Impairment of Static Equilibrium, Ann Otol , Rhin & Laryng 
43 367-386 (June) 1934, ( c ) Some Neglected Factors Which Influence the 
Duration of Post-Rotational Nvstagmus, Acta oto-lanng 22*1-23, 1935, ( d ) 
footnote 1, ( c ) “Maturation” is “Learning” in the Development of Vestibular 
and Optokinetic Nvstagmus, J Genet Psvchol 48 383-404 (June) 1936 
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out if the 1 otation wei e to be pi olonged at the same rate Actually, this 
appears to be the case m a numbei of the individual tests made in oui 
series In these tests lotational nystagmus continued up to a certain 
number of turns and then ceased In some instances the same end point 
in number of turns was reached in successive rotations at similar rates 
of turning In these cases there was unifoimly more postrotational 
nystagmus, often of comparable amounts in successive tests Howevei, 
if fixation was maintained m the animal, producing an optokinetic type 
of nystagmus m an attempt to maintain onentation in space, the rota- 
tional response peisisted thioughout the period of turning The animal 
then showed a corresponding 1 eduction in postrotational nystagmus 
It is probable, then, that both the attempts at fixation occurimg during 
rotation and the fixation following deceleration aie responsible for 
1 eduction in postrotational responses 

That the optokinetic nystagmus piesent during i otation can carry 
over as an mlubitoiy influence on response following deceleration lias 
been substantiated further by the lesults with animal 7 in our series 
Here, in several instances, the quick and slow components of the opto- 
kinetic response failed to reverse after deceleiation Instead of the 
expected postrotational vestibular lesponse, the same oculai movements 
persisted which had been obsened during rotation In all the instances 
(indicated by dagger) in which this occurred (see table) the response 
during rotation was continuous This appears, then, to demonstrate 
that an optokinetic impulse can carry over into the postrotational period 
and correlates with the lesults of Mown ei l0e He found that pigeons 
which were rotated m the light and then placed m a darkened environ- 
ment during the posti otational period showed this “inveise” postrota- 
tional effect Attempts at fixation following rotation v'eie eliminated 
by darkness , so the end effect must have been due to persistence of 
the optokinetic rotational stimulus 

Why such a response occurred m animal 7 of our series without 
the environment being darkened presents an interesting question 
Mowrer’s results in all his experiments with pigeons w^ere suiprismgly 
uniform He also stated that the labbit is not a suitable animal for , 
such tests because of the variability of its responses Howevei, the 
basic structural differences between the avian and the mammalian bram 
may explain this apparent discrepancy On the one hand, the pigeon, 
possessing a bram which has gieatly enlarged basal ganglions and a 
relatively small amount of primitive cortex, has lesponses which aie 
stereotyped The mammalian subject, on the other hand, with the 
addition of a cerebral cortex, should piesent a variable lesponse, con- 
ditioned by the level of cortical activity at the time of the experiment 
Therefore variability should be the expected result, rather than stereo- 
typed uniform response This factor u r as w r ell demonstrated by the 
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results gained on the seventh consecutive day of lotation Here the 
animals, which were apparently lacking in attention because of the late 
evening hour during which the tests were performed, demonstrated a 
much greater postrotational response, and in 2 cases this was even 
greater than that seen at the start of the series This would seem to 
indicate that a certain measure of cortical modification of the responses 
existed from the beginning and would also explain the individual vari- 
ations between our animals lecorded for the first day It is obvious that 
there is danger in applying, unmodified, the results gained from experi- 
mentation on avian subjects to an analysis of the conclusions derived 
from experiments on man, since m the human brain the peak of cortical 
activity is reached 

The neuroanatomic background of the effects observed is not entirely 
clear Mowrer la expressed the belief that the symptoms of nausea, 
vertigo, falling and past pointing seen with vestibular stimulation aie 
likely due to stimuli resulting from the ocular motion produced by such 
vestibular activity The point of origin of both the quick and the slow 
component of vestibular nystagmus has been shown to lie m the brain 
stem, the slow deviation being a direct result of action of the vestibulai 
stimulus tlnough the vestibular nuclei, and the quick return arising 
from the adjoining reticular substance (Lorento de No 11 ) That the 
quick component of vestibular nystagmus is not cortical has been shown 
by Ivy 12 V estibular nystagmus, therefoi e, is thought to be a purely 
subcortical teflex phenomenon Whether theie is a cyclic repetition 
of stimuli in the vestibular nuclei occurring with the slow component, 
which then discharges the leticular impulse to produce the quick com- 
ponent, oi whether the reticular substance discharges because of stimuli 
reaching it from a collicular level is not known Ivy 13 expressed the 
opinion that the quick component of vestibular nystagmus was not 
produced by a ceiebral reflex arc but was probably due to a reflex 
by way of the muscle centeis of the eyes, which was excited by 
stimulation of the kinesthetic sensoiy neive endings in the extraocular 
muscles 

In conti ast to vestibular nystagmus, optokinetic nystagmus may fol- 
low cortical pathways, since the element of fixation is invoked The 
visual impulses which leach the calcarine fissure leflexly act through 
aieas 18 and 19 of Brodmann, the visual psychic cortex, by waj' of the 
intei nal corticotectal tract to the nuclei of the cranial nerves which go\ ern 

11 Lorente de No, R Researches on Labyrinth Reflexes, Tr Am Otol Soc 
22 287-303, 1932 

12 I\y, A C Comparatne Study of the Relation of the Cerebral Cortex to 
Vestibular Nystagmus, J Comp Neurol 31 1-16 (Oct ) 1919 

13 Ivj, A C Plnsiologx of Vestibular Nystagmus, Arch Otolarjng 9 123- 
134 (Feb) 1929 
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movements of the e)es Thus, fixation is maintained on the object, and 
a slow deviation results Where the quick component of optokinetic 
nystagmus arises has not been demonstrated anatomically 

It is know n that the quick return occurs m man when the deviation 
reaches a point beyond which head movement must occur in order to 
continue fixation It is difficult to believe that the quick return can 
occur without the presence of proprioceptive stimuli from the extra- 
ocular muscles, although some investigators deny their existence Adler 14 
stated that “there is certainly no anatomic or physiologic proof that 
proprioceptive sensation is mediated from the ocular muscles ” On the 
other hand, specialized sensory endings about the extraocular muscle 
fibers have been demonstrated by several workers Maximow and 
Bloom 13 presented an illustration of such terminations Hines 10 described 
specialized endings in the extraocular muscle fibers in the rabbit 
which v ere distinct from the motor end plates and which degenerated 
when the oculomotor nerve was sectioned at the base of the brain Her 
v^ork is well documented with photomicrographs Woollard 17 observed 
similar endings m oculai muscle fibers and expressed the belief that 
his investigation suggested the origin of such nerve fibers to be in the 
mesencephalic nucleus of the trigeminal nerve, since degeneration was 
seen in this nucleus after section of the oculomotor nerve on the same 
side The work of neuioanatonnsts on this problem has been well 
summarized by Anens Kappers, Huber and Crosby , 18 showing that 
the mesencephalic root of the trigeminal nerve may v r ell be the site of 
cell bodies for such nerve endings Corbin 19 suggested that the sensor) 
fibers to the extnnsic ocular muscles may be largely unmyelinated and 
may arise from the small cell component of the mesencephalic nucleus 
at the level of the oculomotor nucleus, since he could not trace such 
fibers m Mai chi preparations Although no secondary pathway to 
the somesthetic cortex from these receptors is known, it still is evident 
that there is consciousness of the position of the eyes with the lids closed 

14 Adler, F H Pathologic Physiology of Convergent Strabismus Motor 
Aspects of Nonaccommodational Tjpe, Arch Ophth 33 362-377 (May) 1945 
15 Maximow, A A , and Bloom, W A Textbook of Histology, ed 4, 
Philadelphia, W B Saunders Company, 1942, fig 174 

16 Hines, M Studies on the Innervation of Skeletal Muscle III Innervation 
of the Extrinsic Eye Muscles of the Rabbit, Am J Anat 47 1-53 (Jan ) 1931 

17 Woollard, H H The Innervation of the Ocular Muscles, J Anat 65 215- 
223, 1931 

18 Ariens Kappers, C U , Huber, G C, and Crosby, E C The Compara- 
tive Anatomy of the Nervous System of Vertebrates, Including Man, New York, 
The Macmillan Company, 1936 

19 Corbin, K. B Observations on the Peripheral Distribution of Fibers Aris- 
ing in the Mesencephalic Nucleus of the Fifth Cranial Nerve, J Comp Neurol 
73 153-177 (Aug) 1940 
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If such an impulse reaches the higher centers, then the quick component 
may be produced by cortical motor centers 

The location of the mesencephalic nucleus is such that it might be 
possible for direct connections to exist m the midbram between its 
fibers and the neurons constituting the nuclei of the extraocular muscles 
In this lvay, the quick return movement may be produced There is no 
work confirming or disproving this point, although cells of the mesen- 
cephalic nucleus lie in the midbram, some of them very close to the 
oculomotor nucleus, or rarely m it Others lie in the anterior medullary 
velum, close to the emerging roots of the trochlear nerve 1S 

Another possibility is that the reticular centers of the biam stem 
play a role in the mechanism underlying the quick component of opto- 
kinetic nystagmus similar to that which they play in producing the quick 
component of vestibulai nystagmus The superior colliculus and the 
underlying regions, or tegmentum of the midbram, are known to give 
rise to fibers which pass downward to the reticular formation of the 
brain stem Thus the discharge, whether it arises fiom cortex 01 fiom 
proprioceptive connections direct to the motor centers of the extraoculai 
muscles, could be sent by \\ ay of tectoreticular pathways to the reticular 
substance at the level of the vestibulai nuclei, producing the quick 
return This raises the question whether the quick component of the 
vestibular nystagmus might not also be mediated by such connections 

In the phylogenetic development of extiaocular reflex connections, 
it is known that submammahan forms, either lacking a coitex or having 
a less differentiated coitex than mammals, have a definite pattern of 
optic nerve fibei endings which is laid down on the superior colliculus 
In these forms optokinetic nystagmus is piobably subcortical m nature 
As the coitex develops and a secondary connection of the optic nerve 
fibers into the calcanne region by way of the lateral geniculate nucleus 
appeals, there are pi ogressively fewer fibers which leach the superior 
colliculus Optic neive fibers are still piesent m mammals, including 
some primates, they turn off to the superior colliculus without termi- 
nating m the lateral geniculate nucleus Such a pathway to the collic- 
ulus has been noted in rabbits* and monkeys (Brouwer 20 ) These 
connections aie to be differentiated from the pupillomotor fibers of the 
optic nei\e, which turn off to the pietectal nucleus before reaching the 
lateral geniculate nucleus It is evident, then, that there is a gradual 
shift m the proportion of afferent ocular connections from colhcular to 
coitical levels, with a corresponding development of the colliculus into 
an important dischaige path from the visual psychic areas of the cortex 

20 Brouwer, B Anatomical, Phj logenetical and Clinical Studies on the 
Central Nervous S> stem (Herter Lecture for 1926), Baltimore, Williams & 
Wilkins Compam, 1927 
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It seems altogether probable that with the anatomic shift there is a 
corresponding functional shift of optokinetic functions from the superior 
colliculus to the cortex 

There is, however, the possibility that some subcortical reflex 
responses are present in highei forms in reaction to visual stimuli, and 
that optokinetic nystagmus, for example, could still occur in the absence 
of the calcarine area Scala and Spiegel 21 presented work done on the 
dog and the cat which suggests that optokinetic nystagmus can be sub- 
cortical In carnivores it is generally recognized that there are rela- 
tively more of the optic nerve fibers given off to the superior colliculus 
than m primates These authors also showed that lesions of the superior 
colliculus interfered with the “subcortical” optokinetic nystagmus, 
although they made no statement as to relative change of quick and 
slow components It is true, moreover, that such lesions made in the 
superior colliculus region might well interfere with the corticotectal 
pathways reaching the extraocular muscles via the superior colliculus 
from the visual psychic cortex 

Whether such a finding \\ ould hold true for primates remains to be 
demonstiated It is possible that the higher the form, the more the 
optokinetic nystagmus is cortical in nature and the less the effect of 
subcortical connections This would correlate with observations relating 
to the “power of attention” of the subject in modifying vestibular effects 
through cortical activity 

Regardless of the final outcome of work in detei mining which con- 
nections are actually involved, it seems possible that proprioceptive 
impulses may govern the quick component of nystagmus, both vestibular 
and optokinetic This problem requires further study, and future inves- 
tigations are planned in an attempt to determine such a relationship 

A further comment on the variability of response noted by differ- 
ent workers seems to be indicated As was stated earlier in this papei, 
it is probable that cortical factors play a large part m modification of 
response Mowrer lb used the pigeon as an experimental subject, deriv- 
ing stereotyped responses, which might be expected fiom an avian type 
of brain The same author la stated 

a variety of factors — presence or absence of vision, direction of rotation, 
emotional disturbance, relative duration of the successive rotation and rest inter- 
vals, fixation or non-fixation of the head, age and type of subject, etc — may be 
influential in determining the rate and extent of nystagmus reduction produced 
by any given schedule of repeated bodily rotation 

Hoshmo 2 noted a variability in responses of the rabbit on successive 
days Ivy 12 reported a considerable variation in the individual rabbit 

21 Scala, N P , and Spiegel, E A Mechanism of Optokinetic Nystagmus, 
Arch Ophth 21 555-557 (March) 1939 
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with the same stimulus and found that struggling inhibited the duration 
and number of movements of the “after-nystagmus” Mowrer 101 pie- 
sented evidence which “suggests that the duration of nystagmus is con- 
ditioned by a ‘central’ mechanism ” He noted, further, that a anations 
which are not vestibular could be explained by assuming that such a 
“central” mechanism might be modified by “characteristic differences 
in nervous disposition as well as by temporarily prevailing neural con- 
ditions ” These factois appear to explain the variability of response 
recorded for our series of animals and confirm the observation that 
A'ariabihty may well be expected in species in which cortical factors 
modify the lowei reflex responses 

SUMMARY AND CONCLUSIONS 

Vestibulai postrotational nystagmus is capable of modification by 
optokinetic nystagmus In most cases of our series postrotational 
response Avas abolished by repeated daily rotation This suggests that 
cortical influences are dominant over those of the vestibular level 

There appeals to be a poststimulus persistence of optokinetic rota- 
tional nystagmus which is effective m reducing postrotational response 
Our findings tend to support those of Mowrer in this respect 

Variability of response has been shown to be the expected finding 
in the higher forms which possess a well differentiated cerebral cortex 
This tends to render less valid work which has been done using loAver 
species Avhose response is mainly reflex m type This also supports 
the accumulating mass of evidence wdnch invalidates the Barany test 
as a precise diagnostic aid 

The neuroanatonnc background of optokinetic nystagmus is discussed 
and further lines of research are suggested 

University Hospital 



CHANGES IN RETINAL ARTERIOLES ASSOCIATED WITH 
THE HYPERTENSIONS OF PREGNANCY 


ALTON V HALLUM, MD 

ATLANTA, GA 

D URING the past fourteen years I have studied the eyegrounds of 
appi oximately 2,500 women suffering fiom hypertension during 
pregnancy In two previous reports 1 the observations made on some 
of these patients weie analyzed and an attempt was made to coi relate 
the changes in the eyegrounds with the degree of toxemia It was 
found that the frequency and degree of such changes more closely fol- 
lowed the severity of hypertension, and consequently the toxemia, than 
any othei single laboratoiy or clinical sign The one outstanding and 
consistently reliable change observed in the eyegrounds was the degiee of 
general and localized spastic constriction of the retinal arterioles 

ANATOMY or THE RETINAL ARTERIOLES 

Knowledge of the structure of the w r alls of the retinal artenoles helps 
one to undei stand bettei the local manifestations of angiospasm The 
central aitery m the optic nerve has the same histologic charactei istics 
m microscopic sections as arteries of similar size in other parts of the 
body Its muscular coat has a thickness of about one-eighth the diatn- 
etei of the lumen of the arteiy But, as Fnedenwald 2 stated 

On passing through the cribriform lamina the artery is very markedly altered 
The internal elastic lamella becomes reduced to a single thin layer and disappears 
entirely after the first or second bifurcation The muscular coat becomes reduced 
to a single layer of muscular fibers, and after one or two bifurcations the fibers 
no longer form a continuous layer but are separated from one another by small 
gaps Since, by definition, arteries which do not possess an internal elastic lamella 
nor a continuous muscular coat are classified as arterioles, the whole retinal arterial 
tree except for those branches in or close to the optic disc is arteriolar 

__ . I 

From the Departments of Ophthalmology and Obstetrics, Emorj University 
School of Medicine 

This paper was accepted as the candidate’s thesis in partial fulfilment of the 
requirements for membership m the American Ophthalmological Society by 
the Committee on Theses 

1 Hallum, A V (a) Eye Changes in Hypertensive Toxemia of Pregnancy 
Study of Three Hundred Cases, JAMA 106 1649 (May 9) 1936, (b) Eye 
Changes in Management of Hypertensive Toxemia of Pregnancy Five Year 
Study, South M J 31 64 (Jan ) 1938 

2 Fnedenwald, J S , in Ridley, F, and Sorsby, A Modern Trends in 
Ophthalmology, New York, Paul B Hoeber, Inc , 1940, p 77 
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ESSENTIALS OF OBSTETRIC OPHTHALMOSCOPY 
The present discussion is intended primarily for the obstetrician, 
appealing to him to do his own ophthalmoscopy Of course, the best 
time to learn to use the ophthalmoscope is during the internship, w hen 
one is younger and more adept at learning new procedures. However, 
the obstetrician who had no training in the use of the ophthalmoscope 
during Ins hospital days can within a few weeks acquire the ability to 
gam invaluable information from the e} egrounds of almost er ery patient 
exhibiting hypertension during pregnane}' During the course of severe 
and moderately severe toxemia of pregnancy the most information is 
gained from the eyegrounds b} making repeated examinations daily 01 
every few days A consultant ophthalmologist will be called in on 1} 
once, or not at all , and if the obstetrician cannot do his own ophthal- 
moscopy the patient is the loser Occasionally, she pays with her life 
or with the life of her bab} when the obstetrician does not recognize 
the progress and severity of the toxemia and fails to terminate pieg- 
nancy The eyegrounds are probably the best single indicator of the 
progress and s event} 7 of the toxemia 

In the early stages of learning the use of the ophthalmoscope, some 
help m the fundamentals from one’s fellow 7 ophthalmologist w 7 ill be of 
great value A good ophthalmoscope is essential, preferably one with 
the May head, and the illumination must ahvays be bright The most 
satisfactory ophthalmoscope and source of light is the giant electnc 
ophthalmoscope, which operates off the house current, and the same 
small portable transformer is used as that w hich operates the usual office 
cautery 

Another essential requirement for good ophthalmoscopy is the dila- 
tion of the pupils With instillation of 1 drop of a u r eak mydriatic, such 
as paredrme hydrobromide ophthalmic, 3 the pupils will be senudilated 
in twenty or thirty minutes They will remain senudilated for an hour 
or two, but accommodation is only slightly impaired The examination 
of the fundi can be much more efficiently done in a senndark or dark 
room If the patient is to go out into bright sunshine after this exam- 
ination, it might be preferable to hasten the contraction of the pupils 
by instilling into each eje 1 drop of a w r eak miotic, such as 0 1 per cent 
physostigmine sake} late or 0 5 per cent pilocarpine nitrate How ever, 
the patient should be warned that m a few minutes she wall probably 
experience twitching of her lids, and possibly a drawing sensation in 
hex eyes This ciliary spasm lasts only a few minutes but often pro- 
duces much more discomfort than does the small amount of photo- 
phobia, and for that reason the miotic had pi obabh best be omitted 

3 Paredrme lndrobromide ophthalmic is a 1 per cent solution of p-lndrow- 
a-metlnlphcnjlethjlamme lndrobromide in distilled water, made tear isotonic with 
2 per cent bone acid and presen ed with merthiolate, 1 50,000 
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The possibility of acute glaucoma being pioduced b) the dilation 
of the pupils is remote, since glaucoma is laie m women of the child- 
bearing age Howevei, if acute glaucoma should be precipitated, the 
patient will complain of more 01 less severe pain in oi about the eyes, 
and hei vision will be noticeably impaiied by the haziness of the corneas 
The eyeballs will feel haid when palpated thiough the uppei lids, and 
the pupils will be dilated If acute glaucoma should be suspected, a 
miotic should be instilled into each eye six times at intervals of fifteen 
minutes, and the patient referred to an ophthalmologist I have seen 
acute glaucoma develop in only 1 patient after this routine m)dnasis 
and it was consideied that she was fortunate in having her glaucoma 
discoveied befoie it pioduced loss of vision 

SPVSMS Or RCTINVL ARTLRIOLRS 

The first change observed in the normal letinal arterioles dm mg a 
true toxemia of piegnancy is constnction of the lumen In some patients 
this constnction may be localized to a single point, lesembhng a sausage- 
link constriction, as though a single fine silk thread partially constricted 
the arteriole There can be a series of these localized constrictions, some 
elongated and spindle shaped and usually limited to the fiist half of the 
letmal arteriole This is the portion of the artenole neaiest the optic 
disk, and the constrictions are seen moi e frequently in the nasal branches 
These elongated, spindle-shaped constrictions appear as uniformly 
sjmmetric indentations of both sides of the arteriole and resemble the 
constriction that would be produced by stretching a glass tube, the 
middle section of which had been heated almost to the melting point 
In searching for these localized constiictions, the examiner must adjust 
the ophthalmoscope to its very best focus, and if while looking at a 
section of an arteriole he slowly rotates the ophthalmoscope to and fro 
he will often bung the outline of the constrictions into bettei view 

In other patients the first change observed may be a generalized 
aiteriolar constriction, so that, instead of the diametei ratio of vein to 
arteriole being the normal 3 2, the arterioles may be constricted so 
that the ratio is 2 1 As the seventy of the toxemia progresses, the 
aiterioles are usually seen to become more constricted, until the ratio 
increases to 3 1 or moie Usually the patients showing generalized 
arteriolar constriction also exhibit varying degrees of localized con- 
striction When there is a generalized artenolar constriction beyond 
the ratio of 2 1, it is increasingly difficult to lecognize localized varia- 
tions in the diameter of the lumen The addition of a localized spastic 
condition indicates an active progressive toxemia 

In estimating the vein -arteriole ratio, the examiner must be sure 
that he is comparing the diameter of a principal vein and its corre- 
sponding arteriole The best place to make this determination is about 



HALLUM— CHANGES IN RETINAL ARTERIOLES 


475 


1 disk diametei from the maigm of the disk, using either the superior 
01 the inferior tempoial vessels and being suie that neither the vein nor 
the artei lole has divided befoi e reaching that point If either the vein oi 
the artei lole has divided before leaching the point of comparison, a 
wiong ratio will be obtained 

The artei lolar constrictions aie pioved to be spastic in natuie when 
the degiee and location can be seen to vaiy at subsequent examinations 
Many patients were examined a few days after dehveiy, when the 
blood piessuie had returned to lioimal and the formerly constricted 
aitenoles had resumed their normal calibei and noimal ratio These 
constncted arterioles did not show compression of the veins at the 
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Fig 1 (fiom Gans *) — Variations in the light reflex (see text for details) 

aitenovenous crossing, nor did they show increased light reflex stripe 
In fact, when theie is noticeable angiospasm, the light reflex is actually 
deci eased 

Gans 4 lecently explained in a simple and comincing manner why 
the light reflex is actually nariower m angiospasm and, at the same 
time, why it is wider m scleiosis He cited Duke-Eldei , 5 vho pointed 
out that in the normal fundus one sees the blood column onh, and not 
the vessel, the t\all of v Inch is transparent Gans cited Wilmer. Pierce 

4 Gans, J A Classification of Arteriosclerotic-Hvpersensitne Fundus Ocuh 
in Patients Treated -with S\ mpathectorm , Arch Ophtb 32 267 (Oct) 1944 

5 Duhe-Hldcr, W S Text-Book of Ophthalmologj , London, Henn Kimp- 
ton 1940 \ ol 3 p 2677 
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and Friedemvald, c who stated that the reflex stripe is pioduced by 
the leflection of light from the suiface of the blood column and from 
the surface of the vessel wall In noimal arterioles the mam source of 
1 effected light is the surface of the blood column, as illustrated in figure 
lb and d He compared the light leflex of the normal arteriole to the 
light reflx from the sui face of a penholdei , showing that the light reflex 
is proportional to the diameter of the 1 effecting suiface, as illustrated 
m figure la. When the artenolai wall has undergone sclerosing 
changes, it is made optically denser, and its suiface 1 effects propoi- 
tionately more light, as illustrated in figure lc and c 

A spasm seen in a noimal artenole is illustiated m figuie If Since 
the suiface of the blood column is narrowed by the constriction of the 
arteriolar wall, the light reflex is also narrowed Figure 1 g lepresents 
a scleiosed artenole the blood column of which has been narrowed by 
thickening of the vessel wall and intimal piohferation Actually, m 
sclerosis the constnction is usually unsymmetric The widened reflex 
at the site of nari owing of the blood column indicates that the thickened 
wall is producing most of the leflex and that the thickening of the 
arteriolar wall is gieatest m this section 

CLASSinc vrioN or retinal arteriolar spasm 
For the convenience of description, the following classification ot 
retinal artenolai spasm m toxemia of pregnancy is suggested The 
classification is based on the degree of arteriolar spasm and usually indi- 
cates the severity and duration of the toxemia 

Grade 1 — The spasms are localized and may be limited to one oi 
more points They aie usually seen in the proximal portion of the 
arterioles The geneial diametei ratio of vein to aiteriole is the normal 
ratio of 3 2, or theie may be a slight increase in this ratio 

Grade 2 — The arterioles show a generalized constriction so that the 
diametei latio of vein to arteriole is 2 1 Usually theie are also 
localized constnctions of the aiterioles 

Grade 3 — The degree of generalized artenolai constriction has 
increased until the diameter ratio of vein to artenole is 3 1 Fine 
localized constrictions m the arterioles are usually present but are diffi- 
cult to distinguish 

Grade 4 — The degree of generalized arteriolar constriction has 
progressed until the diameter ratio of vein to artenole is 3 1 or more, 
and there is some degree of retinopathy (Retinopathy will occasionally 
be seen in arteriolar spasm of giade 3, or even of grade 2, especially 

6 Wilmer, W H , Pierce, H F , and Friedenwald, J S Light Streaks on 
Retinal Blood Vessels, Arch Ophth 9 368 (March) 1933 
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if the localized constuctions are pronounced and the toxemia is sudden 
and severe ) « 

ARTERIOLAR SPASMS SUPERIMPOSED ON ARTERIOLAR SCLEROSIS 

Spastic artenolar constrictions are often seen superimposed on 
chronic \ascular disease, indicating that the existing toxemia of preg- 
nane} has caused spastic constrictions of arterioles that pre\iously had 



Grade 111 Grade IV 


Fig 2 (Hallum) — Drawings illustrating classification of retinal arteriolar 
spasm (see text for details) 

undergone scleiotic changes When branches or portions of branches 
of the arterioles show constriction -without an increase (or indeed with 
a decrease) m the light reflex it is likeh that angiospasm is present 
Sclerotic changes are indicated by the usual signs of retinal arteriolar 
sclerosis, the most reliable being that of compression of the -vein at the 
arterio-v enous crossing Unsjmmetric constrictions of the lumen of the 
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arteiioles, in conti ast to the symmetric constrictions seen in angiospasm, 
are an indication of oigamc change in the artenolai wall The reflex 
stripe is an unreliable guide m estimating retinal aitenolar sclerosis, 
but when there is a marked increase in the light leflex stripe or when 
narrowed poitions of an arteriole show an increase m the light reflex 
it is likely that there is vasculai disease Increased toituosity of the 
aiterioles is usually not seen until an advanced degree of arteriolar 
sclerosis has occurred, and then it is best seen m the terminal and very 
small arterioles In a high peicentage of such cases it is impossible on 
a single examination to be positive whethei the changes are spastic or 
sclerotic m nature, or whethei a combination of the two changes is 
present If subsequent examinations, days, weeks or months later, reveal 
the disappearance of the aiteriolar constrictions, it would be proof of 
their spastic natuie, if the constrictions remain unchanged, or tend to 
increase, it would indicate permanent changes m the walls of the 
aiterioles 

RETINOPATHY 

As the letinal arteiioles become moie constricted theie are seen 
signs of retinal ischemia, -such as edema of the retina, hemoirhages and 
exudates Edema of the letma is usually the first sign of involvement 
of the retina, and it generally makes its appearance at the upper and 
lowei poles of the disk and progresses away from the disk along the 
course of the retinal vessels, which is likewise the general course of the 
nerve fibers of the retina In the eailiest stage of edema of the retina 
the portion liivohed appears milky, and on close examination with 
the very best focus of the ophthalmoscope, and with a gentle and slow 
to and fro rotation of the hand holding the ophthalmoscope, the surface 
shows faint striations 1 unning m the diiection of the nerve fiber layers 
As the edema becomes more marked, the retina becomes fluffy, grayish 
and semiopaque and tends to cover 01 surround the retinal vessels In 
the presence of retinal edema it is difficult to judge the degree of 
arteriolar constriction 

The appearance of hemorrhages and exudates in the retina com- 
pletes the picture of retinopathy Some still prefer the name retinitis, 
and otheis prefer to call the condition retinosis The hemorrhages are 
usually in the posterior one third of the fundus, and as a rule appear 
flame shaped, indicating that they aie in the superficial nerve fiber lay r er 
The exudates have a similar distribution and vary in size from that of a 
pinhead to half the area of the disk 

The recently formed supeificial exudates, that is, the exudates in 
front of the retinal vessels, are whitish and fluffy and have hazy margins 
After these exudates have been present for a few days, they become 
glistening white and the margins become more distinct The exudates 
which form in the deeper layers of the retina, and possibly in the choroid, 
appear as indistinct grayish clouds These changes m the retina usually 
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disappear completely aftei the tei ruination of the toxemia and subse- 
quent improvement m the blood suppl) to the letma 

The eaihei m piegnancy these toxic signs develop in the eyegrounds, 
the moie senous is the piognosis If letmopathy appeals befoie the 
tw ent) -eighth week, theie is only about a 25 pei cent chance of the 
patient’s giving bnth to a live baby, eien if the pregnancy is peimitted 
to continue to the stage of viability Wagener 7 reported similar findings 
and cited similar obsei \ ations of Schist/ s and Masters 0 

DETACHMENT Or TIIE RETINA 

In an occasional patient detachment of the letma will develop dunng 
seveie toxemia of pregnancy The detachment is usually bilateral and 
maj oi maj not be accompanied with diffuse retinopathy The detach- 
ment will usually become reattached spontaneously within ten to four- 

s. 

teen days atter delivei) The portion of the retina that is detached 
is blind, but Benedict’ 0 pointed out that as soon as it comes m contact 
again with the choroid it begins to “see” Eight or ten yeais ago, I 
thought that retinal detachment occuiied in approximate!) 2 per cent 
of cases of hypertensne toxemia of piegnancy, but now I am convinced 
that this complication occui s much less frequently Schipftz 8 found 7 
instances of detachment among 158 cases of eclampsia and threatened 
eclampsia Detachment of the retina complicating toxemia of pregnane) 
has been repoited by many other observers 11 

FREQUENCY 01' CHANGES IN THE EYEGROUNDS 

In 1936 from a study of 16 of 300 consecutive patients with hyper- 
tension during pregnancy, it was found that the eyegrounds showed 
changes produced by the hypertension m 76 per cent As shown m the 

7 Wagener, H P Arterioles of Retina m Toxemia of Pregnancy, J A 
M A 101 1380 (Oct 28) 1933, Lesions of Optic Nerve and Retina in Pregnancy, 
ibid 103 1910 (Dec 22) 1934 

8 Schi^tz, H Klin Monatsbl f Augenh 67 1, 1921 

9 Masters, R J Routine Ophthalmoscopic Examination as Aid in Manage- 
ment of Maternity Cases, Tr Am Ophth Soc 31 416, 1933 

10 Benedict, W L , in discussion on Kronfeld 

11 (a) Blake, E M Bilateral Detachment of Retina in Nephritis of Preg- 

nancy, Arch Ophth 51 586 (Nov ) 1922 ( b ) Hill, E Bilateral Detachment 
of Retina m Two Successive Pregnancies, ibid 53 137 (March) 1924 (r) 

ichardson, S Case Report Bilateral Retinal Detachment Complicating 
Toxemia of Pregnancy, J Florida M A 16 266 (Dec ) 1929 (d) Black, N M 

1 orf ^ ^ lstur b arice in Pregnanc 3 r and During Puerperium, ibid 18 121 (Sept) 
(<?) Crowther, W L, and Hamilton, J B Eclampsia with Amaurosis 
ue to Detachment of Retinas, M J Australia 2 177 (Aug 6) 1932 (/) 

l„ a ?^^ er Kronfeld, P C Function of Reattached Retina, Arch Ophth 

(Nov) 1933 ( h ) Jaffee, M Retinal Detachment m Toxemias of 

regnancy Report of a Case, ibid 10 454 (Dec ) 1933 
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table, an mciease m the frequency of the changes m the eyegrounds 
became appaient with an increase in the severity and duiation of the 
hypertension Class I includes the patients whose blood pressure before 
delivery was below 150 systolic and 100 diastolic, in class II are placed 
those patients whose blood piessuie varied from 150 systolic and 100 dia- 
stolic to 175 systolic and 125 diastolic, and class III consists of the patients 
whose blood pressure was 175 systolic and 125 diastolic or moie Thus, 
it is seen that changes in the eyegrounds weie found m 41 per cent of the 
patients in class I, m 84 pei cent of the patients in class II and m 98 per 
cent of the patients m class III Since these surveys were made, my col- 
leagues and I have learned to give moie attention to the presence of 

Relation of Positive Signs, Expressed as Pci ccntagcs, and of Othci Data to 
Seventy of the Hypertension m a Senes of Three Hundred 
Women until Hypertension Dunng Pregnancy * 


Classes of Hypertension 


I II III 



I 

II 

III 

Changes in ej egrounds 

410 

840 

9S0 

Retinopathy 

37 

09 

32 7 

Albuminuria 

40 0 

G3 0 

GS0 

A plus albuminuria 

33 

92 

26 0 

Casts in urine 

76 

20 0 

20 0 

Low output of phenolsulfonphtlialein 

43 8 

418 

45 2 

Retention of nonprotcin nitrogen 



5(1 

Abnormal gain in weight (last trimester, 40 cases) 



75 

First pregnanej 

42 4 

38 7 

200 

Sixth (or more) pregnanej 

151 

21 7 

£2 0 

Average age 

230 

24 9 

30 2 

Labor induced 

15 2 

30 7 

600 


* 4fter Hullum 11 > 

artei lolar constriction and to lecogmze even a single localized con- 
striction Now changes aie found in the eyegrounds of approximately 
100 per cent of the women who have piessuies as high as 150 systolic 
and 90 diastolic for two oi three days oi longei 

Among other data, the table shows that albuminuria is often absent 
even in cases of seveie toxemia and that the phenolsulfonphthalem 
excretion test is of no value with this condition But it will be noted 
that the frequency of 4 plus albuminuria, casts in the mine and retin- 
opathy is in piopoition to the seventy of the hypei tension 

DIFFERENTIATION OF TYPES OF TOXEMIA 

Interpretation of the changes in the eyegrounds often aids in dif- 
ferentiating the type of toxemia present In preeclampsia and eclampsia 
the outstanding change is spastic localized and generalized constriction 
of the arterioles, and the degiee of constnction usually is found to be 
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in proportion to the severity of the toxemia When the angiospasm is 
seveie, retinopathy appears 

Such spastic changes are found most often m the last trimester of 
pregnancy and are much more common in primiparas, especially young 
pnmiparas This is because true toxemia occuis much more frequently 
m young women, especially during the first pregnancy If the angio- 
spasm did not exist long enough to cause organic changes in the walls 
of the arteuoles throughout the body, the blood pressure returns to 
normal within a few days after delivery and remains so permanently, 
and the retinal arterioles soon lesume their normal caliber An increase 
in the uric acid content of the blood above 3 5 mg per hundred cubic 
centimeters tends to indicate that the hypei tension is of toxic ongm, 
and peripheral resistance is actually produced by spasm of the arterioles 
When the uric acid content of the blood is normal in a toxic patient 
who shows constnction of her retinal arterioles it is likely that vascular 
disease is the basis of the toxemia 

If the eyegrounds show only the signs characteristic of retinal arte- 
riolar sclerosis, such as arteriovenous compression, unsymmetric arterio- 
lar constrictions and increased light reflex, the hypertension is explained 
by vascular disease which antedated the present pregnancy Vasculai 
disease accounts for most cases of hypertension during the first two 
trimesters of pregnancy, and unless the hypertension is severe there 
are usually no toxic symptoms or positive laboratoiy findings How- 
ever, the hypertension of chronic vascular disease usually becomes 
accentuated during pregnancy 

Occasionally, angiospasm is superimposed on an eyeground showing 
changes chaiacteristic of chiomc vascular disease, indicating that pre- 
eclamptic toxemia is superimposed on chronic vascular disease Such 
an ocular fundus will show aiteriolar constrictions, localized and gen- 
eralized, out of proportion to the evidence of vascular disease It is 
usually impossible on a single examination to be positive of such a 
combination of changes, but if subsequent examinations reveal a decrease 
m the arteriolar constriction it is proof of the presence of angiospasm 

As emphasized by McCord 12 and Stander, 13 the greatest factor m 
differentiating the various hypertensions of pregnancy is a long period 
of observation The past history must be considered, togethei with 
repeated checks on the blood piessure, study of the eyegrounds, uri- 
nalysis, renal function tests, determinations of the uric acid content of 

12 McCord, J R Premature Rupture of Membranes as Method of Inducing 
Labor, Am J Obst & G)mec 38 58^ (Oct ) 1939 

13 Stander, H J , in Williams, J W Obstetrics Textbook for Use of 
Students and Practitioners, ed 8, New York, D Appleton-Century Company Inc 
1941, p 645 
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the blood, etc McCoi cl 12 gave Bartholomew credit for the following 
observation 

A practical point that will often help m the differentiation of preeclampsia and 
chronic vascular disease is that bed rest, as a rule does not lower the blood 
pressure m preeclampsia but does lower the blood pressure in chronic vascular 
disease 

I am not sure that I have evei seen an eyegi ound that indicated 
acute nephritis (acute glomerulonephritis) complicating pregnancy 
This type of renal disease has a sudden onset and is characterized b) 
marked edema, albuminuria, deci eased renal function and subsequent 
h} pertension In acute nephritis of pregnane} one would expect to 
find the same changes in the eyegrounds that ai e found in acute nephritis 
from other causes, namely, retinopathy and in the early stages there 
would be an absence, 01 only a slight degree, of spasm of the arterioles 
If the condition persists for several days or w eeks, there w ill be seen to 
develop an increasing degree of angiospasm Preexisting renal disease 
manifests itself in the eyegrounds only by the degree of generalized 
vascular disease that lesulted from the pievious nephritis 

Many patients with postpartum eclampsia have been examined, and 
most of them showed normal eyegrounds the first dav or two after 
the sudden appearance of the severe toxemia Howevei, if < the hypei- 
tension persists, within a few days there appear localized and general- 
ized arteriolar constrictions, which tend to disappear as the hypertension 
subsides 

In March 1944, a questionnane was mailed to the chiefs of the 
departments of obstetrics of the seventy-foui grade A medical schools 
of the United States and Canada The purpose of the questionnaire 
was to determine the frequency, and to learn the opinions concerning 
the relative value, of the study of the fundus oculi m the management 
of hypertension during pregnancy Some of the facts learned from 
sixty-nine questionnaires which w'ere answ'eied follow 

1 Eighty-five per cent of the department chiefs feel that the infor- 
mation gamed from the study of the eyegi ounds helps m the manage- 
ment of hypertension during pregnancy 

2 Seventy-five per cent of the department staffs routinely study 
the eyegrounds of patients with hypertension during pregnancy 

3 Fifty per cent of the chiefs whose department staffs routinely 
study the eyegrounds of patients with hypertension during pregnancy 
rank the value of this information as of equal importance or as second 
in importance to the value of blood pressure determinations 

4 Forty per cent of the department staffs require the house officers, 
as part of their training, to study the eyegrounds of patients with 
h} pertension during pregnancy 
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Dr Henry P Wagener, of the Mayo Clinic, suggested that I check 
the findings of Suganuma, 14 who compared the pressure in the brachial 
artery with that in the central retinal artery in patients with hyper- 
tensive toxemia of pregnancy He made these determinations from 4 
one to four times on 10 patients, making a total of 20 determinations 
on the 10 patients He listed several positive conclusions on the basis 
of his study of these 10 patients, and probably his most striking conclusion 
was that “m toxemia appearing in healthy primiparas an increase m 
retinal arterial pressure is the first appearing and probably the only inevi- 
table sign of preeclampsia ” When the retinal and brachial systolic and 
diastolic blood pressure readings in his cases are recorded graphically 
on the same chart, it is seen that there is a uniform tendency 
for the retinal arterial pressure to vary in proportion to the brachial 
arterial pressure 

Dr Wagener loaned me his Bailhart ophthalmodynamometer, and 
I compared the brachial and retinal arterial pressures m 50 consecutive 
cases of toxemia of pregnancy When my leadings were recorded graph- 
ically on the same chart, they were, in general, similar to those of Suga- 
numa , that is, the retinal systolic and diastolic pressures usually showed 
a general pattern m conformity with the brachial systolic and diastolic 
pressure I was unable to find any consistent variations in the relationship 
of these graphs that might be characteristic of the severity or the type of 
toxemia In general, I agree with Koch 15 that individual ophthalmo- 
dynamometric readings alone are of no real clinical value in classifying 
patients with hypertension because the pressure m the central retinal 
artery varies too much m proportion to the pressure in the brachial artery 

REVIEW OF THE LITERATURE 

Only four years after the invention of the ophthalmoscope by von 
Helmholtz, von Graefe, 18 m 1855, first described the retinopathy of preg- 
nancy Silex, 17 m 1895, reported the first large series, of 35 cases, and 
he expressed the belief that retinopathy occurred once m about 3,000 
pregnancies Miller 18 found 6 patients with retinopathy m 1,800 preg- 
nancies 

14 Suganuma, S Studien uber den Blutdruck m der Zentralartene der 
Netzhaut, uber den Blutdruck m der Netzhautarterie wahrend des Verlaufes der 
normalen Schwangerschaft und der Schwangerschaftstoxikose, sowie uber seine 
fruhdiagnostische Bedeutung, Klin Monatsbl f Augenh 99 637 (Nov ) 1937 

15 Koch, F L P Retina in Systemic Vascular Hypertension Clinical 
Study of Caliber of Retinal Arterioles and Retinal Arterial Diastolic Blood Pres- 
sure, Arch Ophth 26 565 (Oct ) 1941 

16 ion Graefe, F W E, cited by Cheney 20 

17 Silex, P , cited b> Cheney 20 


( Tcot notes continued on next pane) 
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Woods 19 and Miller seem to have expressed the prevailing opinion 
up to about 1915 concerning the significance of retinopathy Woods 
asserted that toxemia of pregnancy was the result of an unknown sub- 
stance circulating in the blood and that this toxic substance was 
responsible for the changes obseived in the eye, kidney and liver He 
recognized that this substance produces thrombosis in many smaller 
vessels, with resulting degenerative changes in various parts of the body 
Retinopathy, in his opinion, was an indication for promptly emptying the 
uterus, even m the absence of albuminuria 

Miller was the first obstetrician to attempt to correlate changes m the 
eyegrounds with the toxemia of pregnancy He did his own ophthalmos- 
copy but had an ophthalmologist corroborate his findings in most cases 
The outstanding point he stressed was that retinal lesions are found only 
with nephritic toxemia and that when nephritis is present m toxemia of 
pregnancy the renal lesion is primary and more or less extensive In 
his opinion, retinopathy was not only an indication for immediate termina- 
tion of the pregnancy but was also an indication for sterilization to pre- 
vent future pregnancies Neither Woods nor Miller mentioned the status 
of the retinal arterioles 

In 1924, before the Section on Ophthalmology of the American Med- 
ical Association, Cheney 20 reviewed the literature and in a masterful 
manner correlated the obstetric and ophthalmologic point of view His 
observations and conclusions were based largely on the newer concept 
of the cause of toxemia of pregnancy, namely, the contraction of the 
capillary and precapillary vessels, including those of the kidney Vol- 
hard, 21 according to Cheney, was among the fiist to state that reti- 
nopathy, and similar changes in other organs of the body, resulted from 
ischemia Volhard claimed that the changes seen in the glomeruli m 
cases of nephritis were not a manifestation of an inflammatory process, 
but were simply an ischemic or asphyxial change secondary to a diminu- 
tion of the blood supply He found constricted arterioles m every case 
of retinopathy, and histologically the same vascular changes were 
observed in the renal vessels Cheney cited Hewlett, 22 who concluded 
that the action of a toxic substance caused the systemic arterioles to con- 

18 Miller, J R Relation of Albuminuric Retinitis to the Toxemias of 
Pregnancy, Am J Obst & Gynec 72 253, 1915 

19 Woods, H Ocular Complications of Pregnancy, J A M A 51 204 
(July 18) 1908 

20 Cheney, R C Toxemias of Pregnancy from Ophthalmologic Standpoint, 

J A M A 83 1383 (Nov 1) 1924 

21 Volhard, J Ber u d Versamml d ophth Gesellsch , 1916 

22 Hewlett, A W Pathological Physiology of Internal Diseases, New 
York, D Appleton and Company, 1917 



HALLUM— CHANGES IN RETINAL ARTERIOLES 


485 


strict and thus produce hypertension Silex, m 1895, mentioned nar- 
rowing of the retinal arterioles 

In a large number of toxemic patients at the Boston Lying-m Hospital, 
Cheney found narrowing of the retinal arterioles m most of those who 
had marked hypertension, and the constuction was dependent only on 
the hypertension, and not on whether the condition was acute toxemia or 
nephritis He reasoned that in toxemia of pregnancy the vasoconstriction 
is sudden and retinopathy often develops because the retina does not 
have time to “compensate,” or adjust to the diminished blood supply, 
whereas in arteriolar sclerosis of long standing the constriction of the 
arterioles is often more pronounced but the frequency of retinopathy is 
much less because the change is slow m developing and the retina has 
time to compensate. He expressed the belief that m the majority of 
cases one cannot differentiate between the acute toxemia and chronic 
nephritis by the fundus picture alone, because often the preexisting 
chronic nephritis was not severe enough to cause vascular changes visible 
with the ophthalmoscope but did produce sufficiently extensive changes 
to cause a flare-up of the nephritis from the extra burden of pregnancy 
In his opinion, m such cases there is retinal angiospasm similar to the 
acute toxemia In the discussion of this paper, Drs Allen Greenwood, 
William C Posey, Edward Jackson and Arnold Knapp expressed agree- 
ment in general with the conclusions 

It is generally considered that angiospasms can exist for several 
days at least without becoming fixed or sclerotic Keith 23 stated the 
opinion that spasms might occur and leave no demonstrable injury, as 
illustrated by the angiospasm present m eclampsia, which is relieved by 
the termination of pregnancy, on the other hand, if the spasms persist, 
organic changes occur m the vascular walls and the kidney He stated 
that angiospasm is capable of producing anemic infarcts According to 
Freeman, Mylius 24 demonstrated by a series of fundus photographs that 
angiospasm is an indisputable fact Bergmann cited the histologic exam- 
inations by Mylius 2G of the eyes of patients who had died m eclampsia 
and concluded that functional constrictions can exist for many weeks 
without becoming sclerotic 

Disturbance of vision during the acute stage of the toxemia is fre- 
quent In approximately half the 4 7 cases of late toxemia reported by 
Schultz and O’Brien 26 visual disturbances were complained of My 

23 Keith, N M Tr Am Acad Ophth 30*37, 1932 

24 Mylius, IC, cited by Freeman, D Am J Ophth 16:341, 1933 

25 Mylius, K, cited by Bergmann, M B Relationships Between Ophthal- 
' mology and Obstetrics, Am J Ophth 17:141 (Feb) 1934 

26 Schultz, J F, and O’Brien, C S Retinal Changes in Hypertensive 
Toxemia of Pregnane} Report of Forty-Seven Cases, Am J Ophth 21 767 
(July) 1938 
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observation has been that vision is noticeably impaired when the retina 
m the macular region is edematous or when the macula is covered with 
hemorrhages or exudates Vision in these situations is usually restored 
to normal or near normal when the toxic state is relieved However, 
when detachment of the retina involves the macular region, the vision 
is seriously impaired at that time , and even after the retina is reattached 
the central visual acuity remains permanently impaired, often by as 
much as 50 per cent 

Masters, 27 m 1933, reported his findings in the routine ophthalmo- 
scopic examination of 269 patients, beginning in many instances with the 
early prenatal visits In 15 2 per cent of these patients slight retinal 
venous dilatation was present during the early months of pregnancy but 
disappeared by the eighth or ninth month He found a generalized 
uniform constriction of the retinal artei loles m all patients whose systolic 
blood pressure was elevated to 150 mm of mercuiy In 32 patients with 
severe toxemia, 10 out of 17 who had preexisting nephritis lost their 
babies, while only 4 out of 15 who did not have preexisting nephritis 
lost their babies In his opinion, retinopathy is an urgent indication 
for termination of pregnancy, and mothers with letinal lesions in most 
instances will show permanent vascular and renal damage 

Wagener found spastic constriction of the retinal arterioles m about 
70 per cent of women with hypertensive toxemia of pregnancy and con- 
sidered it to be usually the primary sign of retinal involvement In 
about 60 per cent of the patients the spastic lesions disappeared when 
pregnancy was terminated and the blood piessure returned to normal 
In about 40 per cent of his patients organic lesions developed in the 
arterioles, and elevated blood pressure usually persisted He did not 
consider retinopathy evidence of nephritis, instead, he stated that it 
indicated generalized arteriolar sclerosis He shoved by biopsy and at 
necropsy that the arterioles throughout the body wei e permanently dam- 
aged in patients with retinopathy and expressed the belief that the 
majority of them would have persistent hypertension 

Mussey 28 found that there was a definite increase in degree and 
severity of changes in the eyegiounds which was in pioportion to the 
height and duration of the blood pressure He asserted that the infor- 
mation gamed from retinal examination is often a distinct aid in deter- 
mining whether and when pregnancy should be teimmated He stated 
that examination of the eyegrounds early in pregnancy was of value m 
determining the presence of vascular disease, on which process might 
be seen the development of spastic lesions later in pregnancy 

27 Masters, R J Routine Ophthalmoscopic Examination as Aid m Manage- 
ment of Ninety-Three Maternity Cases, Tr Am Ophth Soc 31 416, 1933 

28 Mussey, R D Relation of Retinal Changes to Seventy of Acute Toxic 
H-v pertensn e Svndrome of Pregnane}, Am J Obst &. Gynec 31 938 (June) 1936 
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Gibson 29 lepoited 39 cases of hypei tensive toxemia of pregnancy, in 
5 the eyegi ounds were normal, m 20 they showed preoiganic arteriolar 
constriction and m 11 they showed organic changes He agreed essen- 
tially with my geneial conclusion, but I disagree with him on two points 
of observation 

1 He stated that m spastic arteriolar constriction there is an accen- 
tuation of the light reflex According to my observation, the light reflex 
in this condition is not increased but has a tendency to be actually 
decreased This is an important point m the differentiation of constric- 
tion produced by spasm from the constriction produced by sclerosis 

2 He further stated that localized constrictions usually are seen first 
in the extreme periphery of the retinal arterioles and that as the constric- 
tion increases the process involves the vessels closer and closer to the 
optic disk My findings have been just the opposite, the localized con- 
strictions usually fiist involve the proximal one third of the retinal arte- 
riole and progressively spread toward the periphery of the arteriole 
However, Duke-Elder 30 and Lillie, 31 m their respective textbooks, 
have cited Gibson on these points 

According to Mussey and Mundell, 32 the section on Obstetncs at 
the Mayo Clinic since 1921 has been using the changes in the eyegrounds, 
as a guide m the management of toxemia of pregnancy The findings 
on retinal examination were a distinct guide to the management of 
approximately 28 per cent of the patients during the first five years 
of this period, of 51 per cent m the second five years and of 56 per cent 
m the last five ) eai s They state 

The presence and degree of spasm of the retinal arteries has paralleled so closely 
clinical evidence of the seventy of toxemia that we have increasingly depended on 
this examination 

Bartholomew and Colvin 33 presented the second study on hypei - 
tensive toxemia of pregnancy, based largely on the retinal examination, 
in which the ophthalmoscopic studies were done by the obstetrician 
Miller reported the first study m 1915 Bartholomew and Colvm studied 
the eyegrounds of 286 consecutive patients throughout pregnancy and 
found that about one sixth showed slight to moderate arteriolai constric- 

29 Gibson, G G Clinical Significance of Retinal Changes m Hypertensive 
Toxemias of Pregnancy, Am J Ophth 21 22 (Jan ) 1938 

30 Duke-Elder, 5 p 2724 

31 Smith, L W , and others Cardiovascular Renal Disease, New York, 
D Appleton-Century Company, Inc, 1940, p 14 

32 Mussey, R D , and Mundell, B J Retinal Examinations Guide in 
Management of Toxic Hypertensive Syndrome of Pregnancy, Am J Obst & 
Gynec 37 30 (Jan) 1939 

33 Bartholomew , R A, and Colvin, E, D Interpretation of Blood Pressure 

BehaMor During Pregnancy and Puerperium, Am J Obst & Gvnec 42 646 (Oct I 
1941 ' ' 
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tion early in piegnancy, even though the blood piessuie was normal 
Two thirds of the patients showing eaily arteiiolar constriction had 
hypertension dunng the last four to six weeks of pregnancy About nine 
tenths of the latter group apparently had vascular disease, and none 
had severe toxemia Only one fourth of the patients who showed normal 
arterioles during eaily pregnancy had hypertension during the last four 
to six weeks of pregnancy True toxemia during the last trimester 
developed three times as frequently in the group showing normal arte- 
rioles during early pregnancy as it did in the group showing arteriolar 
constriction 

They compared the findings in the eyegrounds and the types of 
placental infarcts and found that usually both help to classify the toxemia 
When the hypertension was due to vascular disease the eyegrounds 
usually showed evidence of arteriolar sclerosis, and the placenta, fixed 
m solution of formaldehyde U S P , usually showed white, or nontoxic, 
infarcts When the hypertension was of toxic origin, the eyegrounds 
usually showed angiospasm and the placenta, fixed in solution of for- 
maldehyde U S P , usually showed infarcts varying in color from yellow 
to brown and to black The daikness of the infarct increased m propor- 
tion to the severity of the toxemia 

When hypertension is present during piegnancy without evidence 
of vascular or renal disease, the present consensus is that it is based on 
angiospasm Addis 34 and W eiss 85 are among the most outspoken of 
the recent writers favoring this opinion Many observers have seen 
spastic constrictions of the retinal arterioles during toxemia of preg- 
nancy Wagener found spastic constrictions of the arterioles in skeletal 
muscles taken for biopsy from patients with toxemia of pregnancy who 
at the same time showed spastic constrictions of the retinal arterioles 
Hmselmann and associates , 80 according to Mussey, observed with the 
microscope recurring spasmodic constrictions of the arterioles in the nail 
fold of eclamptic patients 

Addis claimed that angiospasm produces the hypertension and 
explains all signs and symptoms of eclampsia In the brain it produces 
hypertensive encephalopathy and excites convulsions, m the kidney it 
is responsible for albuminuria and oliguria, with a high specific gravity , 
in the liver it causes periportal necrosis, in the subcutaneous tissue it 
is responsible for anasarca, and in the skm it manifests itself by pallor 

34 Addis, W R Pathogenesis of Eclampsia, Brit M J 1 1103 (May 29) 
1937 

35 Weiss, E Practical Talks on Kidney Disease, Springfield, 111 , Charles C 
Thomas, Publisher, 1937, p 138 

36 Hmselmann, H , Neetekoven, H , and Silberbach, W Capillary Circula- 
tion m Eclampsia, Arch f Gynak 116 443 (Jan ) 1923 , abstracted, JAMA 
80 1108 (April 14) 1923 
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Lyle 37 recently cited toxemia of pregnancy as a condition that occa- 
sionally produces encephalopathy 

The after-effects of toxemia of pregnancy have been studied by many 
clinicians Peckham 38 found that the frequency of chronic nephritis 
following eclampsia increased m proportion to the height of the systolic 
blood pressure Nephritis did not develop if the systolic pressure did 
not exceed 170 mm of mercury, however, nephritis developed m IS 
per cent of patients whose pressure reached 170 to 200 mm and m 
48 per cent when the pressure exceeded 200 mm 

Herrick and Tillman 80 reported a series of 188 patients with mild 
toxemia of pregnancy, one third of whom showed hypertension one year 
or more later Peckham and Stout 40 reported a similar series, one half 
of whom showed chronic vascular or renal disease five years later 
Stander 41 followed 800 patients, 35 per cent of whom had chronic 
nephritis, and 40 per cent of the latter had died in five to seven years 

Herrick and Tillman 42 followed another large series of patients with 
toxemia of pregnancy and found that 80 per cent of the determinable 
deaths were of cardiovasculorenal origin The mortality rate of this 
group was nearly seven times the average death rate for women of the 
child-bearing age They found that 30 per cent of a group of patients 
who had non-nephritic hypertensive toxemia of pregnancy had a blood 
pressure of 150 mm at the end of the first year, and at the end of three 
years 50 per cent showed this degree of pressure, together with definite 
retinal arteriolar sclerosis 

CONCLUSIONS 

The obstetrician should do his own ophthalmoscopy, because he will 
often gam invaluable information concerning the degree and severity of 
the toxemia, and without delay or extra expense to the patient If this 
study is done only by the consultant ophthalmologist, he will be called 
in only once or twice in an occasional case of severe toxemia At least 
10 per cent of pregnant women show some degree of late toxemia, 

37 Lyle, D J Association Between Retinopathies and Encephalopathies in 
Common Cardiovasculo-Renal Affections, Am J Ophth 27:1232 (Nov) 1944 

38 Peckham, C H Chronic Nephritis Complicating Pregnancy, Am J Surg 
35 325 (Feb ) 1937 

39 Herrick, W W, and Tillman, A J B Mild Toxemias of Late Preg- 
nancy Their Relation to Cardiovascular and Renal Disease, Am J Obst & 
Gynec 31 832 (May) 1936 

40 Peckham, C H, and Stout, M L Low Reserve Kidney, Am T. Surg 
31 92 (Jan ) 1936 

41 Stander, H J , cited by Norton, J F , and Connell, J N Management of 
Toxemias of Pregnancy, J M Soc New Jersey 33 499 (Sept) 1936 

42 Herrick, W W, and Tillman, A J B Toxemia of Pregnancy: Its 
Relation to Cardio\ ascular and Renal Clinical and Necropsy Observations, with 
Long Follow-Up, Arch Int Med 55*643 (April) 1935 
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according to Mussey 43 , and, in the opinion of McCord , 44 chief of the 
obstetric staff where this study was made, the examination of the eye- 
grounds by one experienced m their interpretation gives the most infor- 
mation concerning the management and course of the various toxemias 
of pregnancy 

It is now generally agreed that acute hypertensive true toxemia of 
pregnancy is characterized by localized and generalized spastic constric- 
tion of the arterioles, the degree of which has been found to parallel 
closely the seventy of the toxemia The degree of spasm of the retinal 
arterioles indicates the degree of angiospasm m other parts of the bod) 
The eyegrounds should be examined routinely during the early months 
of pregnancy to determine the status of the arterioles, which will aid in 
the prognosis of the present pregnancy and will be valuable m interpreting 
changes that will be seen if toxemia appears later in pregnancy When 
hypertension and other symptoms during late pregnancy indicate 
toxemia, the eyegrounds should be examined every few days, with spe- 
cial attention to the degree of angiospasm When the degree of angio- 
spasm increases in spite of conservative medical treatment, the pregnancy 
should be terminated to prevent permanent damage to the mother’s 
vascular system In some cases of toxemia the induction of labor is 
often a life-saving act for both mother and baby, and a study of the 
e\ egrounds is probably the most consistently reliable single guide in 
determining when pregnancy should be terminated On the other 
hand, the absence or scarcity of changes in the e) egrounds is often of 
great help in determining when it is safe to allow pregnancy to proceed 

478 Peachtree Street, N E 

43 Mussey, R D Significance of Retinal Changes in Toxemias of Pregnancy, 
M Clin North America 24 1151 (July) 1940 

44 McCord, J R Conseriatne 'Treatment of Eclampsia Study of One 
Hundred and Fort} -Eight Cases, J M Soc New Jersey 34 9 (Jan ) 1937 



OPHTHALMOSCOPIC CHANGES ASSOCIATED WITH 
HYPERTENSIVE VASCULAR DISEASE AS A 
GUIDE TO SYMPATHECTOMY 

MARTIN COHEN, MD 
NEW YORK 

D URING lecent years many articles have been published concerning 
the importance of fundic changes associated with benign and malig- 
nant essential hypei tension (benign and rapidly progressive hypertensive 
vascular disease) 1 These fundic findings will be discussed m relation 
to the surgical treatment of this prevalent disease Others will discuss 
the surgical and medical aspects 

Essential Hypertension is regarded as a vascular disease of unknown 
etiology Its mam clinical manifestation is a persistent high diastolic 
blood pressure, with variable general symptoms The disease often 
causes spasm or sclerotic thickening of the walls of the retinal cho- 
roidal arterioles This results m narrowing or stenosis of the lumen, 
which frequently leads to pathologic changes in the surrounding area 
Essential hypertension may be divided into two forms benign and 
malignant The benign form is a chronic disease , the malignant form is 
an acute disease Both forms occur mainly m adults Occasionally the 
benign form may become malignant, in which case fundic lesions are 
extensive 

The fundic changes occurring with essential hypertension are varied 
Sometimes the fundi are normal for many years and no treatment 

Read before the New York Academy of Medicine, Section of Ophthalmology, 
April 15, 1946 

From the Department of Surgery of the New York Post-Graduate Medical 
School and Hospital (Columbia University) 

1 Cohen, M Significance of Pathologic Changes in Fundus m General 
Arterial and Kidney Diseases, J A M A 78 1694-1698 (June 3) 1922, Chorio- 
retinal Arteriolar Necrosis in Malignant Hypertension, Arch Ophth 23 1052- 
1058 (May) 1940 Gans, J A Classification of the Arteriosclerotic-Hyper- 
tensive Fundus Oculi in Patients Treated with Sympathectomy, ibid 32 267-275 
(Oct) 1944 Hinton, J W, and Lord, J W The Surgical Treatment of 
Advanced Hypertension, New York State J Med 1 13-17 (Aug 20) 1945 Moritz, 
A R,and01dt, M R Arteriolar Sclerosis in Hypertensive and Non-Hjpertensive 
Individuals, Am J Path 15 679-728 (Sept) 1937 Smithwick, R H Experi- 
ences with Surgical Treatment of Hypertensive Cardiovascular Disease of Man, 
Cleveland Clm Quart 12 105-117 (Oct) 1945 Wagener, H P, Cusick, P L, 
and Craig, W M The Retina in Surgical Cases of Primary Hypertension, 
Tr Am Ophth Soc 37 379-394, 1939 Peet, M M , Woods, W W , and 
Braden, S Surgical Treatment of Hypertension, JAMA 115-1875-1885 
(Nov 30) 1940 Woods, W W, and Peet, M M The Surgical Treatment 
of Hypertension, ibid 117 1508-1515 (Nov 1) 1941 
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beyond general medical care may be required At other times the fundi 
may show mild, moderate or severe lesions For a time these changes 
may be stationary, progressive, regressive or remittent A definite 
prognosis is not possible from the fundic findings alone, as it may be 
influenced by pathologic changes in other organs Still, the eyegrounds 
are the best visible guide available to the condition of the systemic blood 
vessels, and therefore ophthalmoscopic findings afford an important 
prognostic indication m cases of essential hypertension 

Various systemic diseases may be accompanied with fundic lesions 
similar to those observed with essential hypertension Accordingly, a 
physical examination should be made, and a clinical history and labora- 
tory reports should accompany the fundic findings in order to establish 
a clinical diagnosis Essential hypertension presents no pathognomonic 
signs , therefore, no definite correlation between the fundic findings and 
the unknown factor causing essential hypertension can be established 
Retinal lesions associated with benign essential hypei tension are not 
inflammatory, hence, they are known as retinopathies or neuroretm- 
opathies Fundic lesions may be present m one or both eyes and may 
affect one eye more than the other The acuity of vision will not be 
seriously involved unless the macular area or the visual field is affected 
Ophthalmoscopic diagnosis in cases of hypertensive disease requires 
a differentiation between arteriolar spasm and arteriolar sclerosis, which 
is an important but frequently impossible distinction Some of the 
distinguishing fundic signs m spasm are retinal venous engorgement with 
tortuosity, narrowed arterioles, at times showing an uneven caliber, 
edema of the disk and retina , retinal hemorrhages and cotton wool 
patches, clinically recognized as exudates, and perivasculitis These 
findings are usually transient and disappear with a period of absolute 
rest and the use of vascular dilators and sedatives 

If the narrowed arterioles are sclerotic, the vascular lesions are fre- 
quently permanent The arterioles remain contracted , some have a 
“silver wire” central light reflex, while others are invisible, due to 
extreme contraction, or may be replaced by whitish lines, as m endar- 
teritis The venules are congested and tortuous and are compressed 
and deflected where crossed by sclerosed arterioles There are retinal 
edema, hemorrhages and exudates -The exudates are usually resorbed 
in a short time , the glistening whitish dots or fatty degenerations remain 
for a long period 

Secondary hypertension will not be discussed, since it is caused by 
known primary disease entities, such as toxemia of pregnancy, pyelo- 
nephritis, chronic glomerular nephritis, tumor of the adrenal gland and 
arteriosclerosis In cases of the secondary type treatment of the primary 
disease is necessary 
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PRESENT STUDY 

Through the courtesy of Dr J William Hinton, it was my privilege to examine 
the fundi of 90 patients with essential hypertension who were to undergo surgical 
treatment at the New York Post-Graduate Hospital The fundi were examined 
frequently before and after operation over periods ranging from several months 
to two years The findings were recorded and checked with other clinical data 
Patients with severe organic disease were excluded 

Each patient was required to remain one or two weeks in the hospital prior 
to thoracolumbar sympathectomy in order to study the effects of rest and of the 
sodium amytal test on the diastolic pressure, as well as the data supplied by the 
physical examinations, including roentgenologic and electrocardiographic studies 
and laboratory tests of the blood and urine If these reports proved satisfactory, 
the operation was performed m two stages at intervals of ten to fourteen days 
For a detailed description of the operative technic it is necessary to consult 
surgical publications Biopsies of small sections of the renal cortex were made 
at the second operation and were examined histologically 

According to my ophthalmoscopic findings, the fundi of patients with 
essential hypertension may be normal or the lesions may be classified as 
mild, moderate and severe This is a tentative grouping and cannot be 
considered a hard and fixed distinction, as there are many borderline 
lesions The results of successive examinations frequently determine 
their actual grading 

Of the 90 patients with essential hypertension, 86 revealed either 
normal fundi or mild or moderate fundic lesions, while 4 patients had 
severe lesions, such as occur with malignant essential hypertension 

Twenty-three patients had normal fundi, possibly because they were 
m an early stage of the hypertensive disease One patient refused to 
undergo operation The postoperative findings in the fundi of the 
remaining 22 patients continued to be normal Microscopic examination 
of sections of the kidney showed normal structure in 3 patients, while 
19 had mild or moderate nephrosclerosis of the interlobular renal vessels 
Ophthalmoscopic examination, served as a guide for sympathectomy in 
this group of patients, as it showed no evidence of the diffuse arteriolar 
disease, thereby suggesting a favorable prognosis Sympathectomy was 
performed in order to relieve the severe subjective symptoms of these 
patients The high diastolic blood pressure after sympathectomy was 
reduced in all but 2 patients m six months 

Fundic changes classified as mild were present m 43 patients Most 
of these fundi showed a preoperative contraction of some arterioles with 
prominence of the central light reflex , the retinal veins were moderately 
engorged and tortuous, with compression over some arteriolar crossings , 
at times a few small hemorrhages and exudates were visible One 
patient refused to undergo operation Ten patients had normal fundi 
after operation, these fundi had shown spastic arteriolar lesions before 
operation Thirty-tv o patients show ed postoperative signs of arteriolar 
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sclerosis, consisting of a retinal residue of moderate venous engorgement, 
with local compression, and prominence of the central light reflex in the 
arterioles These vascular changes were not reversible, but the edema, 
hemorrhages and exudates were resorbed after several days or a few 
weeks, contrary to similar lesions in cases of nonhypertensive diseases 
in which absorption occurs after longer periods In all these patients 
biopsy of the kidney revealed mild or moderate nephrosclerosis In this 
group of patients the ophthalmoscopic examination sei ved as a guide for 
sympathectomy by the lecogmtion of the early phase of the hypertensive 
vascular disease Six months after sympathectomy the high diastolic 
blood pressure was greatly reduced in all but 5 patients One patient 
in this group died of coronary disease two days after operation 

In the 20 patients with moderate fundic lesions before operation, the 
retinal arterioles showed a silver)' white central light reflex, some 
venules were congested, with local compression and deflection, and 
there were slight edema of the disk, small edematous letmal areas, 
diffuse hemorrhages and exudates One of the patients in this group 
refused to have an operation, and 1 was excluded because of organic dis- 
ease Two of the patients with preoperative angiospasm showed normal 
eyegrounds after operation, while in 16 there lemained a residue of retinal 
arteriolar sclerosis W ithin two days aftei operation 3 patients had fresh 
retinal hemorrhages and exudates, which, however, were transient In 
this group with moderate hypertension the findings again indicated that 
the basic vasculai lesions were not reversible, but the edema, hemor- 
rhages and exudates were all resorbed The sections of the kidney all 
indicated mild or moderate nephosclerosis In cases of moderate lesions 
of the eyegrounds, sympathectomy 'was indicated in order to prevent a 
possible progression to an advanced phase of the hypertensive disease 
The high diastolic pressure in this group was greatly reduced six months 
after sympathectomy in all but 5 patients Of 2 patients whose pressure 
was not reduced, 1 died of coronary disease four months and the othei 
eight months aftei sympathectomy 

The fundic lesions in the 4 patients with seveie, or so-called malig- 
nant, hypertension were extensive The retina showed very severe 
lesions, as in the patients with moderate hypei tension, there were 
massive areas of retinal edema with or without papilledema, profuse 
hemorrhages, a partial or complete star-shaped figui e in the macular area, 
thromboses and exudates These lesions signified the advanced phase 
of essential hypertension and generally indicated involvement of a vital 
organ Two patients were not operated on because of concomitant 
organic disease One patient died shortly after operation of a tumor 
of the adrenal, and 1 of coronary occlusion one month after operation 
Biopsy revealed malignant nephrosclerosis of the kidney m 1 of the 
patients undergoing operation and moderate vascular involvement m 
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the other From an ophthalmoscopic standpoint, sympathectomy in cases 
of severe hypertension would be advisable only if the patient insisted on 
it because of suffering from seveie subjective symptoms which medical 
treatment could not alleviate 

In this connection, I have reported a case of so-called malignant 
essential hypertension with severe fundic lesions in which death was due 
to cerebral hemorihage Pathologic study demonstrated necrosis of the 
arteriolar wall of the retina and choroid and hyperplastic arteriolar 
sclerosis in all the oigans, as verified by autopsy I have observed a 
few patients with severe fundic lesions associated with malignant hyper- 
tension for several years, they lived from two to eight years without 
surgical intervention However, satisfactory results have been reported 
after sympathectomy m cases of malignant hypertension with severe 
fundic lesions 

It is important to note that in the majority of the 90 patients the 
progression of clinical manifestations of the hypertensive disease was 
reflected m progression of the fundic lesions The association of the 
fundic findings with renal arteriolar sclerosis is significant , it was mani- 
fested m 96 per cent of the patients operated on This fact requires 
further investigation as to prognosis 

The following case is 1 of several in which the ophthalmoscopic 
findings served as an important guide to thoracolumbar sympathectomy 

REPORT OF A CASE 

L D , a man aged 34, white, single, was a newspaper deliverer His family 
histoiy was irrelevant, and he had been in perfect physical health until 1941 At 
this time his draft board diagnosed his physical condition as ideopathic hyper- 
tension He then was treated by his family physician for this ailment for two 
years Medical treatment was of no avail in relieving his symptoms His blood 
pressure gradually rose to 250 systolic and 150 diastolic, and he had excruciating 
headaches and other subjective complaints He was referred to Dr Maurice 
Bruger, who, in turn, suggested that he be admitted to the New York Post- 
Graduate Hospital for sympathectomy On his admission m June 1943, the 
nonprotein nitrogen was 35 mg, and the urea nitrogen 17 5 mg, per hundred cubic 
centimeters, the test for urea clearance, as well as other tests, gave normal 
results Examination of the fundi showed a moderate form of neuroretinopathy 

(fig 1) 

He was admitted to the hospital, and after a two week period for preliminary 
examinations, the results of which were satisfactory, a thoracolumbar sympathec- 
tomy was performed by Dr J William Hmton Postoperative results were 
satisfactory, his blood pressure was reduced to an average of 150 systolic and 
100 diastolic, his headaches disappeared completely, and he was able to resume 
his work after an absence of five months For a period of two years his condition 
has remained satisfactory , and he is at present in perfect health 

He has had periodic ophthalmoscopic examinations for the past two years 
Postoperative examinations of the fundi showed resorption of all retinal lesions, 
with a normal vasculature after three weeks (fig 2) The angiospastic condition 
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which existed prior to operation was relieved No evidence of angiosclerosis was 
seen at any time in the fundi Biopsy of the kidney revealed mild nephrosclerosis, 
demonstrating hyaline thickening of the mtima and media of the arterioles 
(figs 3 and 4) This case exemplifies the beneficial and satisfactory results 
obtained from thoracolumbar sympathectimy 

SUMMARY AND CONCLUSIONS 

In 82 patients with benign essential hypertension (hypertensive 
vascular disease) no pi ogression of the retinal lesions was observed after 
sympathectomy 

Of 60 patients with associated hypertension with mild or moderate 
fundic lesions, regression of the retinal hemorrhages, exudates and edema 
were observed m 22 after sympathectomy , but the basic underlying retinal 
arteriolar sclerosis remained unchanged in 48 Retinal angiospasm was 
relieved in 12 patients Further study is required to determine the 
significance of this retinal residue 

Cases of benign essential hypei tension, showing normal eyegrounds 
or mild or moderate fundic lesions, are suitable for sympathectomy if 
continued medical treatment is of no avail m alleviating the severe and 
persisting subjective symptoms 

The group of patients who had so-called malignant (rapidly pro- 
gressive) hypertension with extensive fundic lesions was too small to 
call forth any comment An adequate series of such patients should be 
studied from an ophthalmoscopic standpoint 

Finally, the purpose of sympathectomy is the relief of subjective 
symptoms of patients with essential hypei tension The advisability of 
sympathectomy is determined primal lly bv the internist, whose decision 
is based on the consideration of all clinical data m essential hypertension 

29 East Sixty-Fourth Street 



KERATOCONJUNCTIVITIS DUE TO A 
DIPHTHEROID-LIKE ORGANISM 

Report of a Case 
ROBERT R CHACE, MD 

AND 

D LOCATCHER-KHORAZO, MD 
NEW YORK 

N UMEROUS organisms and infectious agents have been implicated 
in keratoconjunctivitis The following case illustrates a severe 
type of infection produced by an organism of the diphtheroid group 

REPORT OF CASE 

History — M A V, a 26 year old unmarried white woman, was first seen 
at the Institute of Ophthalmology on March 21, 1944, with the following history 
At the age of 7 she had an attack of scarlet fever, which left her eyes sensitive 
to light for about one year There was, however, no other ocular complaint 
until six years prior to the first examination, when, rather suddenly, severe 
blepharoconjunctivitis developed in both eyes This condition was treated with 
drops by several doctors, and there were numerous exacerbations and remissions 
There was considerable purulent discharge, and the patient stated that the margins 
of the lids remained red and irritated In 1940 she noted a decrease in visual 
acuity, especially in the right eye There was increased sensation of irritation, 
the eyes were acutely inflamed, and she was told that her corneas were scarred 
At the same time she began to be troubled with trichiasis, for which frequent 
epilation was necessary There was no history of a diagnosis of trachoma having 
been made, nor was there any history of physical illness 

Examination — Vision was 3/200 in the right eye and 20/70 in the left eye 
with and without correction She was wearing -f- 3 00 D cyl , ax 95 for the 
right eye and -{- 0 50 D sph C — 2 50 D cyl , ax 5 for the left eye There was 
considerable injection of the bulbar conjunctiva, especially at the inner canthus 
The normal mucocutaneous juncture of the lids was obliterated and was replaced 
by scar tissue, containing a large number of aberrant cilia, especially on the lower 
lids This scar tissue was about 4 mm wide and extended as a ragged edge 
over onto the conjunctival surface of the lids There were redness and roughening 
of both the upper and the lower fornix, with papillary hypertrophy In the regions 
of the upper tarsus were some follicles and a minimum amount of scarring 

Examination of the right eye with the corneal microscope revealed a thin 
vascularized membrane over the entire cornea with small areas of calcification 
in the center (fig 1) There was some punctate staining around the calcified 
areas The left eye showed considerable punctate staining with fluorescein and an 

From the Institute of Ophthalmology of the Presbyterian Hospital, and the 
Department of Ophthalmology, Columbia University College of Physicians and 
Surgeons 
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area of vascularization invading the limbus 2 or 3 mm and extending clockwise 
from 6 to 2 o’clock The border of this area did not stain, however 

The tension of the two eyes was normal to finger palpation Ophthalmoscopic 
examination was unsatisfactory in the right eye because of the corneal opacification 
The left fundus was normal 

The appearance of the eyes suggested an eczematous (scrofulous, phlyctenular 
or lymphatic) conjunctivitis with associated corneal changes and an old ulcerative 
blepharitis with no phlyctenules present now The pannus also suggested this 
diagnosis rather than that of trachoma, since the vascularization was not confined 
to the upper portion of the cornea 

General examination revealed a somewhat undernourished condition Studies 
of the blood revealed a hemoglobin concentration of 73 per cent and a red cell 
count of 3,570,000 The white cell count was 5,000, with 57 per cent poly- 
morphonuclear cells and 40 per cent lymphocytes She was given vitamin B 
complex oral liver extract and elixir of a proprietary hematinic preparation 
(Feosol) Under this treatment her appetite improred and she felt stronger 
Cultures were taken of the eyes, and epilation was done She w'as given an 
ointment containing sodium sulfatlnazole, 5 per cent, to instill m the eves three 
times a day 

LABORATORY STUDIFS 

Morphologic Chat octet tshes — Cultures taken from the conjunctivas and lids 
of both eyes revealed a pure culture of a gram-positive bacillus which was 
isolated from aerobic and anaerobic conditions Direct smears from the conjunc- 
tivas showed a moderate number of gram-positive, diphtheroid-like organisms 
with short and long forms Also present w'ere a moderate number of poh- 
morphonuclear leukocytes and a few' epithelial cells No inclusion bodies were 
observed in epithelial scrapings stained with the Giemsa stain The diphtheroid- 
like organisms showed considerable pleomorphism Some W’ere in the form of 
parallel rods, others had club-shaped ends No capsule w’as observed Granules 
were noted and W'ere more prominent w'hen stained with methylene blue The 
organisms w'ere nonmotile and non-acid-fast A few' staphylococci w'ere also 
present which did not ferment a phenol red (phenolsulfonphthalein)-mannitol 
agar plate 

Cultural Chaiactcustics — Grow'th w r as obtained on ordinary mediums of 
material taken directly from the eye On plain agar the colonies developed 
gradually from 1 to 5 mm after seventy-two hours’ incubation at 37 C The 
optimum temperature for grow'th was 37 C, but the bacteria grew at room 
temperature In older cultures, after four to five days, a yellow pigment developed 
The colonies appeared rough, irregular and dry, with grayish margins and yellow 
centers (fig 2) They were not convoluted and w'ere easily dislodged from the 
medium The same morphologic features w'ere noted on a rabbit blood agar 
plate, and there was no hemolysis On potato medium a scant grow'th was 
obtained in forty-eight hours In liquid mediums after tw'enty-four hours a 
pellicle formed, which broke up into small flakes This pellicle was yellow' 

Resistance — The culture survived without subculturing for about nine months 
Broth cultures heated at 56 C for one hour produced no growth 

Biochemical Reactions — The organisms produced acid without gas with 
dextrose, maltose, sucrose, levulose and xvlose With raffinose acid was pro- 
duced in twenty-four hours, but the reaction W'as reversed to neutral after forty- 
eight hours No acid or gas was produced w’lth sahcin, dulcite, mannitol or lactose 
(table 1) In litmus milk a very slight aciditv was produced after incubation 
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for one week No coagulation or digestion occurred after incubation for two weeks 
Gelatin and Loffler’s medium were not liquefied The methyl red test gave 
a negative reaction, and no mdol or hydrogen sulfate was produced Nitrites were 
not formed 

Animal Inoculation —An emulsified culture of the isolated bacillus was pre- 
pared and the following animal inoculations were carried out 



Fig 1 — Vascularized membrane covering cornea, with areas of calcification 


Mouse An mtraperitoneal injection of 0 3 cc of the emulsified broth culture 
was made, using an adult white mouse No effect was produced in two weeks 
Guinea Pig An mtraperitoneal injection of 0 3 cc was made, with no effect 


Rabbit An adult white rabbit was used for intraocular studies The right 
eye was given a subconjunctival injection of 0 05 cc of the broth culture, 

Table 1 — Biochemical Reactions of Fei mentation Sugars 


Fermentation Sugars 

Acid 

Gas 

Dextrose 

+ 

0 

Maltose 

~r 

0 

Sucrose 

+ 

0 

Lev ulose 

-U 

n 

Raffinose 

+ (after 24 lir ) 

n 

Xv lose 

+ 

0 

Salicin 

0 

0 

Dulcite 

0 

0 

Mannitol 

0 

0 

Lactose 

0 

0 


the point of injection being just abo\e the limbus at 12 o’clock The fol- 
lowing da> the entire cornea was greatlx injected, and there was a purulent 
discharge containing the organisms At the end of a week the conjunctival 
reaction subsided, but there was now a beginning -vascularization of the cornea 
above and below (fig 3 A) 

An injection was made in the other eve oi the same rabbit, using 0 02 cc 
of the emulsified broth culture the injection being made through the cornea into 
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Fig 2 — Colonies of Corynebacterium xerosc four to five da>s old 



Fig 3 — Rabbit ejes after injection of a broth culture of the diphtheroid 
organism taken from the eye shown in figure 1 A, beginning vascularization of 
the cornea one week after subconjunctival injection of 0 05 cc of the broth culture 
just above the limbus, B, opaque, vascularized cornea about three weeks after 
injection of 0 02 cc of the broth culture into the anterior chamber of the other eye 
of the same rabbit, C, cloudy 'cornea of a second rabbit twelve days after injection 
into the anterior chamber of 0 04 cc of another broth culture of the organism, D, 
complete opacification of the cornea and conjunctivitis in a third rabbit two weeks 
after injection into the anterior chamber of 0 02 cc of the same culture as that 
given the second rabbit, E, rabbit eye into which a plain sterile broth was injected, 
as a control 
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the anterior chamber' The following day the conjunctiva was found to be 
greatly congested, with purulent discharge The anterior chamber was reformed, 
the cornea was somewhat translucent, and the tension was normal to finger 
palpation Four days later a thick exudate was noted m the anterior chamber 
At the end of a week the cornea was hazy At the end of two weeks the 
conjunctival reaction had subsided The cornea was now completely opaque and 
vascularized (fig 3 B) Tension as taken with the fingers appeared low There 
was no change in appearance at the end of three weeks Another rabbit received 
an injection of 004 cc of another broth preparation of organisms into the 
anterior chamber At the end of eight days a pannus had formed from above, 
and there was considerable reaction in the conjunctiva, which subsided at the end 
of twelve days, leaving a cloudy cornea (fig 3 C) 

An additional rabbit was given an injection of 02 cc of the same broth 
culture The following day there was a severe purulent conjunctivitis containing 
the same organisms, as well as staphylococci At the end of two weeks there 
was complete opacification of the cornea, with considerable conjunctivitis still 
remaining (fig 3D) Tension as taken with fingers was low 

Scrapings were taken from the lower lids on Jan 30, 1946 and placed in a test 
tube of saline solution An injection of 0 02 cc was made in the anterior chamber 
of a rabbit The effect produced was similar to that shown m figure 3 C 

Two rabbits received injections of 002 cc of saline solution and broth, 
respectively, in their right eyes No effect was produced Figure 3E shows 
the rabbit’s eye after injection with plain sterile broth 

Monkey A few drops of a broth culture of the organisms was instilled in 
the right eye of a Macacus rhesus monkey The following day there was a slight 
redness of the conjunctiva, which disappeared within twenty-four hours 

Clinical Course — The patient was advised to use sodium sulfathiazole oint- 
ment, five per cent, three times a day, and epilation was done at intervals of 
two weeks to cut down irritation to the cornea In addition, she received an 
extract of liver and iron by mouth and was placed under the care of an internist 
The cornea ceased to stain after two weeks, and vision improved 

On Oct 19, 1944 vision in the right eye was 20/200 — , not improved, and in 
the left eye was 20/30, corrected to 20/20-1 with a + 0 25 D sph C -2 50 D cyl , 
ax 15 Examination with the slit lamp showed considerable clearing of the left 
eye but with the vascularization and calcified deposits remaining The left eye 
showed thinning of its vascularized area There was no staining of either eye 
after two weeks of treatment On March 1, 1945 the hemoglobin had risen to 
92 per cent and the red cell count had reached 4,355,000 

Cultures have remained positive in spite of the clinical improvement Penicillin 
ointment has been tried, and at present the patient uses this twice a day and 
alternates with the sodium sulfathiazole ointment at monthly intervals There are 
fewer abnormal cilia now, and the patient has less irritation as long as she 
continues to use local applications of ointment to the eyes Vision in the right 
eye is now corrected to 20/100 with + 3 00 D cyl , ax 95, and vision m the left 
eye is 20/20 with the previous correction 

Cultures from both ejes still produce heavy growths of the organisms m spite 
of local chemotherapj There continue to be considerable injection and roughening 
of the conjunctnal surfaces of the lids 
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CONCLUSIONS 

In view of our bacteriologic studies, we feel that the etiologic factor 
m this case is the diphtheroid-like organisms which we have isolated 
in pure culture Biochemical reactions would place it with the diph- 
theroid type of the Corynebacterium group (table 1) A comparison 
of this organism with other diphtheroids (table 2) would lead one to 
consider it m the Corynebacterium xerose group The fact that the 
organism was nonpathogemc for mice and guinea pigs would rule out 
the possibility of its being Corynebacterium pseudotuberculosis ovis (of 
Preisz and Nocard) or Corynebacterium pseudotubeiculosis murium, 
both of which produce systemic effects when injected intraperitoneally 
into such animals It could be a form of Corynebacterium flavidum, 
which is found in the nose and throat and which also occurs m the udder 
of cows wuth mastitis 


Table 2 — Differentiation oj the Various Forms of Cot yncbacterium 
(Adapted from Topley and Wilson) 
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During the past fifty years considerable work has been done in an 
attempt to prove the pathogenicity or nonpathogenicity of C xerose 
Frankel and Franke 1 m 1887 injected material containing C xerose 
organisms into the anterior chamber of the guinea pig and instilled the 
same material into the conjunctival sac of 5 human subjects, with no 
untoward results Weeks 2 in 1887 made a study of the xerosis bacillus 
in infants and children and came to the conclusion that no pathologic 
change was produced 

Bietti 3 in 1903 carried out studies m which he inoculated the eyes 
of several of his colleagues, with no ill effects Andrewes, Bulloch and 

1 Frankel, E , and Franke, E Ueber den Xerosebacillus und seme atiologische 
Bedeutung, Arch f Augenh 17 176-192, 1887 

2 Weeks, J E Xerosis conjunctivae bei Saughngen und bei Kindern, Arch 
f Augenh 17 193-202, 1887 

3 Bietti, A Welche Bedeutung kommt den Diphtheriebazillen und verwandten 
Keimen in der Aetiologie der einfachen Bindehautentzundungen zu ? Klin 
Monatsbl f Augenh 41 87-124, 1903 
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others 4 reported a series of studies in 1923 with the same results Gay/ 1 
Topley and Wilson c and Duke-Elder 7 all stated that there is no ade- 
quate evidence that the diphtheroids are pathogenic for the eye 

It is our feeling that the organism isolated in this case is a diph- 
theroid In spite of statements to the contrary, it would seem as though 
this organism was pathogenic This is especially true since no organ- 
isms of the Haemophilus group were found in the patient’s eyes The 
point might be raised that there is a histoiy of poor physical condition, 
such as might cause nutritional changes in the cornea In view of the 
improvement in the patient’s physical condition and the continued infec- 
tion with exacerbations and remissions, we feel that the organism 
described has a direct lelationship to the kei atoconjunctivitis 

SUMMARY 

A stubborn case of keratoconjunctivitis with blepharitis aftd trichiasis 
is presented m which a pure cultuie of a diphtheioid-like organism 
was isolated 

Dr Martin Frobisher, of Johns Hopkins University, and Dr Harry E Martin, 
of the University of Pennsylvania, assisted in identifying the organisms isolated 
m this case 

635 West One Hundred and Sixty-Fifth Street 

4 Andrewes, F W , and others A System of Bacteriology in Relation to 
Medicine, Medical Research Council, London, His Majesty’s Stationery Office, 
1923, p 380 

5 Gay, F P Agents of Disease and Host Resistance, Springfield, 111 , 
Charles C Thomas, Publisher, 1935, pp 948-951 

6 Topley, W W C, and Wilson, G S The Principles of Bacteriology and 
Immunity, Baltimore, William Wood & Company, 1936, pp 346-551 

7 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1941, vol 2, pp 1467-1468 



SENSORIAL RETINAL RELATIONSHIP IN 
CONCOMITANT STRABISMUS 


HERMANN M BURIAN, MD 
BOSTON 

(Continued front Page 368) 

III CLINICAL PICTURE OF ANOMALOUS RETINAL 
CORRESPONDENCE AND ITS INTERPRETATION 

The normal relationship between the two retinas, the normal retinal 
correspondence, is based anatomically on the interrelation between the 
cells of the sensory epithelium of the retinas and the cells of the visual 
sphere of the bram cortex Ample experimental evidence has shown 
that the normal retinal relationship is physiologically fixed and that it 
cannot be altered m a subject with normal binocular vision Yet 
anomalous correspondence does exist and can be observed daily in the 
practice of every ophthalmologist 

How can this apparent contradiction be explained ? The supporters 
of the so-called empiristic theory of space perception found an easy 
solution to this problem and, indeed, perceived one of the foundations of 
their doctrine in the fact that squinting persons are capable of acquiring 
a retinal relationship which differs from that of nonsquinters They 
reasoned that the faculty of localizing bifoveal stimuli m the same direc- 
tion is learned and acquired in the early stages of individual life How- 
ever, such a type of localization is useful only if the visual lines intersect 
at the point of fixation If there is a deviation of one of the visual lines, 
that is, if there is a strabismus, the patient makes up for the motor 
anomaly by learning how to localize m the same relative direction a 
stimulus impinging simultaneously on the fovea of one retina and on an 
eccentric element of the other retina , i e , he acquires anomalous cor- 
respondence 

The empiristic theory has been superseded by the nativistic theory, 
according to which the normal retinal correspondence is innate or 
acquired through phylogenetic, rather than individual, experience Every 
one is born with such a distribution of the relative directional spatial 
values of the retinal elements that the two foveas are corresponding 
elements This condition is, indeed, fixed and immutable 

It is of interest to recall in this connection Lorente de No’s theoretic 
consideration of the point to point relationship between the retina and 
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the cerebral cortex m the region of the calcarine fissure 30 Owing to the 
extensive arborization, each element of the retina is connected with a large 
area of the coitex, and each impulse set m any point of the letma could, 
therefore, be transmitted to a large area of the cortex This overlapping 
of the nerve paths would make a point to point projection of the retina 
m the optic centers impossible if the theory of “avalanche conduction” 
of Ramon y Cajal and Herrick were correct Lorente de No did not 
accept this theory He considered the anatomic mechanism to be only 
potential and expressed the belief that, owing to the high threshold of 
the neurons, only a limited number of the anatomically possible trans- 
mission paths are accessible to afferent impulses The role of the central 
stations would thus consist in concentrating the stimuli in a few con- 
ductors, rather than m increasing the number of active conductors 
Physiologically, theiefore, a point to point projection is possible, pro- 
vided that the nerve cells have a sufficiently high threshold and are made 
to discharge only when a large number of their synapses are active 

It would, however, show a lack of biologic and physiologic under- 
standing if one were to assume that a rigid anatomic point to point 
relationship between the elements of the two retinas would entail an 
equally rigid physiologic relationship 

The retina is ontogenetically, structurally and functionally a part of 
the bram The prime function of the central nervous system is to 
correlate and integrate the activities of the organism into a purposeful 
unit A rigid immutability, such as is necessary for the functioning of 
the peripheral organs, would defeat the purpose of the central nervous 
system Its purpose is to adjust the function of the different organs 
and their parts in such a way as to meet the external and internal condi- 
tions present at a given moment, it must reintegrate their function if 
the integration is at fault or endangered This coordmative, integrative 
action of the central nervous system (Sherrington 4 ) is the basis of 
the adaptability of the human organism 

The fixed normal correspondence does not imply a true point to 
point relationship of the retinal elements This would not be expedient 
and is not assumed in the classic writings on retinal correspondence 
Johannes von Muller’s old theory of the identity of the corresponding 
elements might, to be sure, imply such a relation, but it has long since 
been abandoned It is known from Panum’s investigations that the 
elements of each retina correspond physiologically not to one element 
of the other retina, but to a group of elements occupying an area of 
measurable dimensions It is of importance to know that the size of 

39 Lorente de No, R Studies on the Structure of the Cerebral Cortex 
II Continuation of the Study of the Ammonic System, J f Psychol u Neurol 
46 113, 1934 
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these areas is not absolutely fixed Their dimensions are relative ones 
and can be somewhat reduced by training 40 

If there is a change in the normal mptor relation between the two 
eyes, the normal sensorial correspondence no longer serves a useful 
purpose, in fact, it becomes detrimental An adjustment takes place, 
and a new sensorial relationship between the elements of the two retinas 
appears But one must always keep in mind that the normal retinal 
lelationship is not irretrievably lost, it remains potentially — and some- 
times even actually — piesent, it has only given way to a new relation- 
ship, which, in turn, may be leplaced if it is no longer adequate 

The anomalous sensonal relationship between the two retinas, the 
anomalous retinal coi respondence, represents, thus, a process of adapta- 
tion of the sensorial to the anomalous motor conditions, it consists in 
a shift of the visual directions of one eye relative to those of the other eye 

But one cannot exact from anomalous correspondence the same 
accuracy as from normal correspondence It must again be stressed 
that anomalous correspondence is nothing but an attempt of the organism 
to adapt the sensorial to the motor conditions, an attempt which is not 
always successful And even where it is most successful — as in patients 
who in the clinical tests show an anomalous correspondence adapted to 
the angle of squint — refined laboratory methods may disclose considerable 
inaccuracies in the new sensorial relation of the two retinas This is 
only to be expected, given the nature of anomalous correspondence, if 
one loses sight of its nature, one is apt to draw from laboratory experi- 
ments fallacious conclusions about the essence of the condition 

Not m all patients with concomitant strabismus does anomalous cor- 
respondence develop The conditions which are necessary to bring this 
about must now be considered 

The first prerequisite is a certain amount of binocular cooperation 
I have shown in an earlier paper that anomalous correspondence does 
not appear in patients whose binocular cooperation prior to the onset 
of the strabismus was restricted to the presence of the primitive, rudi- 
mentary visual directions 16 The i aison d’cti e of anomalous corre- 
spondence is the binocular cooperation, and it can arise only if the eyes 
are, at least at times, used together In cases of definite alternating 
strabismus, in which the patient is able to change fixation at will from 
one eye to the other and in which there is habitually alternating uniocular 
vision, one therefore finds normal correspondence frequently, even 

40 Fischer, F P Experimented Beitrage zum Begriff der Sehrichtungs- 
gememschaft der Netzhaute auf Grand der binokularen Nomusmethode, Arch f 
d ges Ph>siol 204 234, 1924 Ames, A , Jr , Ogle, K N, and Ghddon, G H 
Corresponding Retinal Points, the Horopter and Size and Shape of Ocular Images, 

J Optic Soc America 22 538, 1932 Brecher, G A Form und Ausdehnung der 
Panumschen Areale bei fovealem Sehen, Arch f d ges Physiol 246 315, 1942 
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though the strabismus may have begun in infancy On the other hand, 
if the strabismus is purely unilateral and of long standing, die retinal 
correspondence is almost always anomalous However, if one forces 
such a patient to fixate with the usually deviated eye, one may suddenly 
find that he localizes according to normal coirespondence This can 
be explained by the fact that anomalous correspondence is established 
on the basis of the usage of the eyes If the patient is forced to use his eyes 
m a way unusual for him, the innate, normal coirespondence will at 
once come into pla} The situation is similar m the aforementioned 
cases of facultative divergent strabismus, in which the patients show a 
normal sensorial reaction when there is binocular fixation but anomalous 
correspondence when the ejes are dissociated 

In general, one can state the rule that the more unstable the motor 
condition is, the less stable is the sensorial reaction The visual acuity 
plays no, or only a minor, role, and even a high amblyopia ex anopsia 
will not prevent the appearance of an anomalous correspondence 

Another factor which has to be considered is the individual dififei ence 
m adaptability Not all persons are equally well able to make adjust- 
ments, and young persons aie generally moie adaptable than oldei 
ones This may explain why anomalous con espondence is found moie 
frequently m cases m which the strabismus began early in life 

One must, furthermore, bear in mind that anomalous correspondence 
is a process which requires time — more time m people with low adapta- 
bility, less tune in people with high adaptability It will depend, there- 
fore, largely on the time elapsed since the onset of the strabismus 01 
since a change m the motor condition occuned under the influence of 
therapeutic measures (glasses, operations, orthoptic exeicises) whethei 
normal or anomalous correspondence, or both, will be found 

It must, finally, be reemphasized that the type of sensorial leaction 
elicited in the examination is also determined by the type of test used 
and by the way in which it is administered 

The clinical picture of the sensorial retinal relationship m concomitant 
strabismus is a varied one , the results of the tests in the individual case 
depend on all the factors which have just been discussed These factors 
which influence the establishing of anomalous retinal correspondence and 
* its clinical determination may be summanzed as follows (1) the stage 
of the development of binocular vision prior to the onset of the strabis- 
mus , (2) the type and stability of the motor anomaly (i e , the use 
made by the patient of his eyes in ordinary life) , (3) the patient’s 
individual adaptability and his age at the time of the onset of the 
stiabismus, (4) the time elapsed since the strabismus became manifest 
or since therapeutic measures affecting the angle of squint were insti- 
tuted, and (5) the type of test used and the way m which it was 
administered 
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I shall illustrate now, by means of case histories , 41 some of the types 
of sensorial retinal relationship as they are met with in the examination 
of patients with concomitant strabismus 

1 NORMAL CORRESPONDENCE IN SPITE OT EARLY 
ONSET Or STRABISMUS 

Case 3 — E G, a white girl aged 14 years, came for examination because of 
considerable eyestrain in close work and in watching moving pictures Her family 
history was negative so far as strabismus or other serious ocular defects were 
concerned The patient had never been seriously ill When she was V/ 2 years 
of age, it was first noticed that her left eye turned out occasionally, especially 
when she was tired Tins condition had not changed, except for a possible 
slight improvement during the past few years At the age of 3 years she 
was given a pair of glasses, while she wore these glasses the left eye turned 
out more frequently The glasses were discarded when the patient was 7 years 
of age , she had not worn glasses since, nor had there been any other ocular therapy 
Refraction and Visual Acuity — Right eye + 1 75 D sph C — 0 50 D cyl , 
axis 20 = 20/15 — 1, left eye +2 00 D sph =20/20+1 

Retinal Correspondence — The patient had binocular fixation for distance, 
but at the slightest provocation (a short and partial co\ering) the left eye turned 
out and up , covering the right eye caused this eye to turn out and slightly upward 
The cover test revealed a divergent strabismus of 15 arc degrees, with pronounced 
and variable dissociated vertical divergence 

Double Image Test There was 15 arc degrees of crossed diplopia with either 
eye fixating, with 2 to 3 arc degrees of right hypertropia with the red glass in 
front of the right eye and 8 to 10 arc degrees of left hypertropia with the red 
glass m front of the left eye (indicating left hypertropia combined with dissociated 
vertical divergence) 

After-Image Test There was normal localization of positive and negative 
double images The near point of convergence was at 10 cm , convergence 
was held poorly However, the patient was able, most of the time, to fixate 
bmocularly at reading distance 

Bar Reading When fixating bmocularly, the patient was able to bar read, 
when the left eye was in a divergent position, the patient suppressed the images 
reaching that eye ’ 

Stereoscopic Test Pictures requiring the second degree of fusion were at 
times fused, at others the images of the left eye were suppressed, with 
stereoscopic pictures (Keystone chart DBo) there was always 100 per cent 
stereopsis 

I Synoptophore Objectively and subjectively, there were 25 A of exophoria 
and 5A of left hypertropia , the eyes were always dissociated when first degree 

41 These cases were selected, more or less at random, from several hundred 
cases of concomitant strabismus They were chosen because they were repre- 
sentative of a certain type of sensorial retinal reaction, not because they were 
unique For every type, with the exception of one or two, numerous other 
examples could be quoted It is my purpose m the present paper to bring out 
the typical forms rather than to determine their frequency The latter will be 
done in a statistical study of strabismus which is m preparation Unless 
it is differently stated, the patients did not show any extraocular or intraocular 
disease or anomaly except for the strabismus 
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pictures were used, there was better cooperation with second degree pictures, 
and with third degree pictures she always fused, with depth perception 

This instructive case presents the following features The patient 
had a divergent strabismus of the left eye and a marked dissociated 
vertical divergence, indicating that mnervational factors played a large 
part m causing her condition She was able to overcome the deviation 
of the left eye both for distance and for near vision, aided in this undoubt- 
edly by her hyperopia Thus, the strabismus remained latent most of 
the time, and there was no reason for the development of an anomalous 
correspondence, which was not found in any of the tests In fact, the 
patient had excellent binocular cooperation as long as she kept her 
divergent strabismus latent, but she needed a strong fusional stimulus 
to do so The prognosis m this case is very good A surgical cor- 
rection which would remove the necessity for a constant exertion of 
the convergence, and orthoptic exercises to improve the fusional condi- 
tions, should remove completely the subjective symptoms of ejestram 
and allow the patient to wear a correction for her hyperopia 

Cases of this type are met with when the patient has a divergent 
strabismus which he can correct by a convergence impulse, but not all 
patients show complete absence of anomalous correspondence or such a 
high degree of binocular cooperation as the patient m case 3 

Case 4 — K G , a white girl aged 9 years, had a family history without 
evidence of ocular disorders When the child was 2 years of age, it was first 
noticed that her right eye turned out occasionally, especially when she was tired 
This condition had remained unchanged since At the age of 4 years she had 
orthoptic exercises, which were carried out for two years but were finally discon- 
tinued at the suggestion of the physician, who thought them useless The patient 
had had no therapy since that time, she had never worn glasses and had no 
complaint 

Refraction and Visual Acuity — Right eye = left eye + 1 25 D sph =20/20 

Retinal Correspondence — Most of the time there was binocular fixation for 
distance, but the eyes were easily dissociated in the cover test, which showed 
divergent strabismus, with an angle of squint of 15 to 17 arc degrees 

Double Image Test The double images were easily perceived Their distance 
varied considerably during the test, most of the time there was a slightly 
uncrossed diplopia, but at times the patient showed a crossed diplopia of 16 arc 
degrees There was no difference in the localization when the fixation changed 
from the right eye to the left 

After-Image Test Both the positive and the negative after-images were seen 

jR 

alternately, thus L 

and thus L j R, indicating the presence of both normal localization 

and anomalous localization adapted to the angle of squint 

Stereoscope The patient had fusion and 100 per cent depth perception with 
the Keystone DBc chart 
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Synoptophore The objective angle was about 25 A with first degree pictures, 
it was difficult for the patient to join these pictures, at times she did so at the 
objective angle, and at others at zero (anomalous correspondence) However, 
she joined second and third degree pictures with normal correspondence and depth 
perception at zero, overcoming her strabismus 

Bar Reading She could bar read and converge fairly well on a pencil 

This case is quite similar to case 3 except for one important factor 
The child K G also had a divergent strabismus, which she was able 
to overcome by a convergence impulse, and as long as she kept hei 
strabismus latent her eyes cooperated normally But all three tests used 
— the synoptophore test, the double image test and the after-image test 
— disclosed the presence of an anomalous correspondence with the normal 
correspondence when the eyes were dissociated This indicates that 
the patient’s eyes were frequently dissociated and that she had, there- 
fore, acquired a sensorial retinal relationship adapted to this dissociated 
position 

It is of interest to note that in both case 3 and case 4 the strabismus 
could be kept latent and that the retinal correspondence was normal 
when strong fusional stimuli, particularly disparate stimuli, were offered 
With first degree pictures m the stereoscope and the synoptophore there 
was dissociation, and in case 4 anomalous correspondence Similar 
observations can be made in certain cases of convergent strabismus 

Case 5 — B P B , a white girl 6 jears of age, had a negative family history 
for ocular disorders Soon after the patient’s birth the mother noticed a cast 
in the right eye The child had been examined by an ophthalmologist every year 
since then Glasses had never been prescribed, but for a while drops (atropine ? ) 
were used 

Refraction and Visual Acuity — Right eye + 1 50 D sph = 20/20 , left eye 
+ 1 75 D sph C X 025 D cyl , axis 85 = 20/30 

Retinal Correspondence — The cover test showed convergent strabismus of 
5 arc degrees in the right eye The after-image test showed normal corre- 
spondence The double image test revealed both normal and anomalous localiza- 
tion of double images 

Synoptoscope With first degree pictures, the objective angle was 10A and 
the subjective angle 2 A of esophoria, with second degree pictures normal corre- 
spondence was obtained 

In this case of low hypeiopia with small convergent deviation and 
slight amblyopia of the left eye the anomalous correspondence was again 
only superficially established , this is apparent from the fact that the locali- 
zation of the after-images was always normal and that both normal and 
anomalous correspondence were evident m the double image test and m 
the test with the synoptoscope The featuie of the case which I wish 
particularly to stress is the appearance of normal correspondence when 
strong fusional stimuli were exerted (second degree pictures in the 
synoptoscope), while the correspondence was anomalous when there 
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were no, or only weak, fusional stimuli (first degree pictures in the 
synoptoscope) This finding, aside from being of prognostic "value as 
to the result of orthoptic exercises, indicated that the patient could and 
did use her eyes together when the conditions were favorable It must 
not be construed as being in contradiction to the thesis, set forth m the 
discussion of the tests for retinal correspondence, that one is more 
likely to elicit anomalous correspondence the closer the conditions of 
the test approximate the normal conditions of seeing In this case the 
eyes were frequently used properly in normal environments Only when 
the conditions for fusion were poor (either because no fusional stimuli 
were present m the field of view or because the child was tired) did 
the eyes dissociate; but this had happened frequently enough to permit 
the development of anomalous correspondence 

The reason that the children m cases, 3, 4 and 5 showed normal 
correspondence m spite of an early onset of strabismus is to be found 
in the ability of all 3 patients to keep their eyes straight and use them 
together a good deal of the time There is a second group of patients 
who persist in localizing according to the innate normal correspondence, 
but who do so for exactly the opposite reason These patients retain 
the normal correspondence because they have never kept their eyes 
straight and have never used them together, so that there has arisen 
no opportunity for the development of anomalous correspondence 

Case 6 — E R , a white girl, was 8 years old when she was first seen A 
paternal aunt had strabismus , the family history was otherwise negative for 
ocular difficulty It was first noticed when the child was 18 months of age that 
the right eye was turning m, this occurred after a sickness from whooping cough 
and measles She had worn glasses since the age of 3 years but had had no 
other treatment 

Refraction and Visual Acuity — Right eye +5 00 D sph T + 1 00 D cyl, 
axis 90 = 20/100— 1, left eye +5 00 D sph =20/20 

Retinal Correspondence — In the cover test, with correction there was a con- 
vergent strabismus of the right eye of 25 arc degrees, covered to a large extent 
by a negative angle gamma The double image test and the after-image test 
showed normal correspondence 

A tenotomy of the right internal rectus muscle reduced the angle of squint 
to 9 arc degrees , owing to the large angle gamma, the eyes appeared parallel for 
distance Two years later the double image and after-image tests still showed 
normal correspondence 

In this case of high hyperopia, high amblyopia and unilateral stra- 
bismus of large amount, one is justified m assuming that the binocular 
cooperation never developed beyond the stage of innate common visual 
directions and that the patient never used her eyes together sufficiently 
to establish anomalous correspondence But a similar behavior can 
also be observed m cases of alternating strabismus m which the visual 

acuity is equal in the two eyes and in which the angle of squint at 

least with correction — is not very large 
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Case 7— B P, a white girl, was 5 years of age when first seen, she had 
been observed over a period of four years Her mother was highly far sighted 
and had intermittent convergent strabismus, several members of the family on 
the maternal side were highly far sighted It had been noticed since the patient’s 
birth that either eye turned in intermittently, she had had no previous ocular 
examination or treatment 

Refraction and Visual Acuity — Right eye + 5 00 D, sph T + 2 00 D cyl , 
axis 75 = 20/25, left eye + 5 00 D sph C +200 D cyl, axis 90 = 20/25 

Retinal Correspondence — In the cover test there was alternating convergent 
strabismus of 35 to 40 arc degrees without glasses and of 15 to 16 arc degrees with 
glasses, with some left hypertropia Because of a large angle gamma, the eyes 
appeared straight with glasses The patient could fixate with either eye and 
alternated to some extent at will but preferred the right eye for fixation There 
was a slight excess of adduction m each eye, being greater in the left eye, with 
pronounced overfunction of the left inferior oblique muscle 

Synoptophore^ The objective angle of squint was 34A, with 2j^A of left 
hypertropia, and a subjective angle of 2 to 4A 

Double Image Test At times there was no horizontal displacement of the 
double images, at others there was 15 arc degrees of uncrossed diplopia with 
either eye fixating 

After-Image Test Positive and negative after-images were always normally 
localized 

Stereoscopic Examination There was alwajs strictly uniocular vision 

This patient came from a highly hyperopic family on the maternal 
side She herself had a typical accommodative strabismus with equal 
visual acuity of the two eyes The strabismus, noticeable since her birth, 
had always been alternating She had apparently used her eyes together 
only infrequently, and there was therefore no reason for her to acquire 
a deeply rooted anomalous correspondence She showed, accordingly, 
always a normal localization of the after-images There was, however, 
at times an anomalous correspondence adapted to the angle of squint in 
the synoptophore and m the double image test, which is proof of the 
existence of occasional cooperation of her two eyes But this coopera- 
tion was not of sufficient duration or frequency to cause a complete 
repression of the normal retinal relationship 

Cases 6 and 7 are particularly significant m a theoretic respect 
They can be interpreted only on the basis of the nativistic theory If 
the common visual directions were acquired by proper use of the eyes, 
then a child who has had a strabismus ever since birth could not show 
a normal retinal relationship , the commonness of the visual directions 
must have existed prior to and independent of the use of the eyes, m 
other words, it is innate 

2 ANOMALOUS CORRESPONDENCE ADAPTED TO THE 
ANGLE OF SQUINT 

Case 8 — J M , a white girl 16 years of age, had one cross-eyed cousin 
Otherwise there was no strabismus in the family When the patient was 2 years 
of age, an alternating convergent strabismus developed, following whooping cough 
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She had worn glasses since the age of 4 years and had had prism fit-overs (both 
eyes, 6A base out) for one year She had had no other therapy Between the 
ages of 6 to 8 years she had occasional spontaneous diplopia, but never since 
Refraction and Visual Acuity : — Right eye + 1 75 D sph =20/20, left eye 
-f 1 75 D sph = 20/15 

Retinal Coi i cspondencc —Cover Test With refractive correction, there was 
12 to 15 arc degrees of alternating convergent strabismus for distance and near 
vision, the left eye was preferred for fixation 

Double Image Test With the refractive correction alone there was an 
uncrossed diplopia of 6 arc degrees with either eye fixating, with refractive 
correction and prism fit-overs there was no horizontal displacement of the double 
images, although the cover test still showed 6 arc degrees of alternating convergent 
strabismus After-Image Test The after-images were normally localized 
Stereoscope Most of the time there was alternating umocular vision; at 
times there was fusion of second degree pictures, but there was no stereopsis 

In this case the normal correspondence was no longer as prevalent 
as in the preceding cases The patient’s response to the after-image 
test was normal, to be sure , but the double image test showed a well 
established anomalous correspondence, and the angle of anomaly was, 
interestingly enough, adapted to the peculiar circumstances of the case 
"With her refractive correction, the patient had objectively 12 arc degrees 
of convergent strabismus, and in the double image test, an angle of 
anomaly of 6 arc degrees This angle of anomaly corresponded exactly 
to the residual angle of squint when the prism fit-overs were worn In 
other words, the patient had acquired an angle of anomaly which exactly 
offset the deviation to which she had become accustomed by wearing 
the prism fit-overs constantly for about one year 

Such an adaptation to the particular circumstances of the case is 
often well demonstrated in cases of accommodative strabismus when 
the patient’s sensorial reaction is tested with and without his glasses 

Case 9 — M S , a white boy, was 3 years of age when first seen Both his 
father and his mother had an amblyopic eye One year prior to the examination 
the boy had whooping cough, after which an occasional turning of the left eye 
was observed The patient had not been treated previously for his ocular condition 

Refraction and Visual Acuity— Right eye + 5 00 D sph =20/20—, left 
eye + 5 00 D sph = 20/70 

Retinal Correspondence — The patient wore these glasses constantly for three 
years At the end of this period the following condition was found Cover test 
Without correction there was 22 arc degrees of convergent strabismus m the left 
eye, with correction the angle of squint was reduced to 10 arc degrees 

Double Image Test With correction double images coincided, without 
correction there was an uncrossed diplopia of 10 arc degrees 

After-Image Test Positive and negative after-images showed a horizontal 
separation of 10 arc degrees, irrespective of whether or not glasses were worn 
Synoptophore Objectively, there was 10 arc degrees of esotropia with correc- 
tion and 24 arc degrees without correction subjectively, with correction the 
angle was zero, and without correction there was 12 arc degrees of esotropia 
with first degree pictures 
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The retinal correspondence in this case was harmoniously adapted 
to the angle of squint existing when the patient wore his correction 
When the retinal correspondence was tested with the synoptophore 
and m the double image test, a harmonious anomalous correspondence 
was found when the patient wore his glasses, the anomalous retinal 
correspondence was unharmomous in these tests when the patient did 
not have his glasses on The result of the after-image test was, of 
course, not influenced by the glasses 

In this case the retinal correspondence was fully adapted to the 
patient’s habitual angle of squint The situation was similar in the 
next case 

Case 10 — A MacD , a white girl 9 years old, had a negative family history 
for ocular disorders It had been noticed since she was born that her right eye 
turned in She had worn glasses since the age of 4 years but otherwise had had 
no therapy 

Refrachon and Visual Acuity — Right eye + 3 00 D sph C + 0 50 D cyl , 
axis 90 = 20/30—2, left eye +3 00 D sph + 0 50 D cyl, axis 90 = 20/20 

Retinal Correspondence — Cover Test There were 6 arc degrees of convergent 
strabismus in the right eye 

Double Image Test The double images coincided and followed the prism 
displacement in all directions 

After-Image Test The positive and negative after-images were seen thus 

|R L 

The interpretation of this case is simple The patient had a unilateral 
convergent strabismus of long standing and small amount For a 
number of years she had worn an adequate correction for her hyperopia 
Her neuromuscular condition had been balanced for a number of years, 
and she had acquired a well established anomalous correspondence , both 
the double and the after-image test showed a localization adapted to 
the angle of squint 

The fact that such cases exist and are, indeed, rather frequent 
is one of the most important arguments in favor of the concept of 
anomalous correspondence adopted m this paper 

If this concept is correct, there ought to be an adaptation of the 
visual directions not only in the horizontal but also m the vertical 
sense Such an occurrence can occasionally be obseived, particularly 
if the vertical deviation is large 

Case 11 — M W R, a white youth aged 18, a high school student, had a 
maternal uncle who was cross eyed The patient himself had been cross eyed 
since the age of 2 years, when he fell downstairs, after which his right arm 
was paralyzed for a while. 

Refraction and Visual Acuity — 'Right eye + 3 00 D sph T — 2 50 D cyl , 
axis 10 = 20/20, left eye +3 00 D sph T — 3 00 D cyl, axis 170 = 20/20 

Retinal Correspondence — The patient fixated most of the time with the right 
eve but was able to alternate the fixating eye at will There was an alternating 
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convergent strabismus of approximately 40 arc degrees, with approximately 6 arc 
degrees of left hypertropia and a dissociated vertical divergence The adduction 
was extremely excessive, particularly in the right eye The abduction was 
deficient The case was complicated by other deficiencies and overactions in the 
excursions of the eyeballs which are not pertinent to the present discussion 
Double Image Test There was either no horizontal deviation or an uncrossed 
diplopia of 10 to 14 arc degrees when fixating with either eye, a dissociated vertical 
divergence of up to 3 or 4 arc degrees became manifest after covering either eye 
for a few seconds with the red glass 

After-Image Test The horizontal after-image (both positive and negative) 
was separated by a very large distance from the vertical after-image (35 to 40 
arc degrees) and was higher when produced m the left eye and lower when pro- 
duced in the right eye (vertical distance approximately 6 arc degrees) The patient 
was operated on, with good cosmetic result in so far as the horizontal deviation 
was concerned The after-image test, taken at frequent intervals, had yielded the 
same result o\er a period of nearly two years 

In this patient, a sensorial adaptation to the motoi condition had 
taken place not only m the horizontal but also in the vertical direction 
In the double image test there was no vertical displacement of the double 
images (except for the concuirent dissociated vertical divergence), 
and m the after-image test there was a vertical separation of the after- 
images, which corresponded to the patient’s left hypertropia 

However, as was pointed out, the adaptation of the sensorial retinal 
relationship to changed mechanical conditions is a process requiring 
time It would not be reasonable to expect it to be accomplished at all 
levels at the same tune One therefore finds quite often that the angle of 
anomaly is not adapted to the angle of squint, either in one or m all 
of the tests There is always a reason for this (for instance, a recent 
operation which has changed the position of the eyes), which may or may 
not be known 

3 ANOMALOUS CORRESPONDENCE PARTIALLY ADAPTED TO 
THE ANGLE OF SQUINT 

Case 12— G H , a 13 year old girl, was the daughter of irresponsible parents 
and was herself of a mental age considerably below her chronologic age No 
ocular history was available The child complained of eyestrain 

Reft action and Visual Acuity— Right eye -f- 2 00 D sph =20/20 left eye 
+ 2 50 D sph = 20/70 

I 

Retinal Correspondence —Cover Test The left eye showed convergent strabis- 
mus of 5 to 6 arc degrees The patient was able to fixate with the left eye 
Double Image Test Repeated tests showed that the double images coincided 
and followed exactly the prism displacement in all directions 

After-Image Test The negative after-images were seen thus (a positive 

j L 

after-image could not be obtained) R- 


This case is reported because of the difference m the results of the 
double image and the after-image test In the double image test the 
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angle of anomaly was 5 to 6 arc degrees , in the after-image test, 15 to 16 
arc degrees This can be interpreted only as meaning that the angle 
of squint had been larger at some time before than it was at the time 
of the examination, and that the sensorial condition was not as yet fully 
adapted to the changed motor conditions Such an adaptation had taken 
place as far as the ordinal y conditions of seeing were concerned, which 
were approximated in the double image test But as soon as the 
patient was given an unusual visual problem, such as is provided in 
the after-image test, a former mode of localization was resorted to 

It is not known why the angle of squint had changed m this 
case, but in other cases it is known that the change was caused by an 
operative piocedure The history of a case belonging to this group 
is leported next 

Case 13 — A M , an Italian aged 43, came for examination because he felt 
the need of a change m his glasses The family history was negative for strabis- 
mus The patient’s right eye began to turn m when he was 2 years of age, after 
a severe infectious disease, possibly encephalitis At the age of 27 he was operated 
on for his strabismus 

Refraction and Visual Acuity — Right eye +400 D sph T + 1 00 D cyl , 
axis 90 = 20/400, left eye +300 D sph T + 1 25 D cyl, axis 90 = 20/20 

Retinal Correspondence — For distance there was a convergent strabismus of 
the right eye, the movement was offset in the cover test by a prism of 15A The 
rotations of both eyes were normal The double image test showed uncrossed 
diplopia of 2 arc degrees when the left eye fixated and crossed diplopia of 2 arc 
degrees when the right eye fixated In the after-image test, the positive and 

R 

negatne after-images were seen thus L 

1 

It is quite apparent that m this case of high hyperopic astigmatism 
and amblyopia ex anopsia of the right eye the double image test was 
roughly adapted to the present small angle of squint, while the after- 
image test showed an anomalous relationship adapted to the pre- 
operative angle of about 30 to 35 aic degrees It is of interest to note 
that this anomalous relationship still existed, although the operatne 
change in the position of the eyes had occurred sixteen years prior to the 
examination 

That the interpretation given to the findings in this case is coriect 

is show n by a case which I have followed over a period of six years 

Case 14 — M W, a white school girl, was 16 years of age when first seen 
She had a negative family history for ocular disease Her left eye had turned 

m since birth She had worn glasses since the age of 6 years, for a time the 

right eye was occluded 

Ref i action and Visual Acuity — 'Right eye + 1 00 D sph C +2 25 D cyl, 
axis 75 = 20/20 , left eye + 1 00 D sph T +2 25 D cyl , axis 105 = 20/25—2 

Retinal Correspondence — The cover test showed convergent strabismus of the 
left eye of 20 arc degrees There were an excess of adduction, particularly m 
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the left eye, an cn erfunction of the inferior oblique muscles, and a pronounced 
dissociated \ertical dnergence The double image test showed anomalous corre- 
spondence adapted to the angle of squint The positive and negative after-images 

|L 

were seen thus R 

I 

A tenotomy of the left internal rectus was performed, which reduced the angle of 
squint to 8 or 10 arc degrees After the operation the double image test showed 
crossed diplopia of 8 arc degrees, the after-image test showed no change Two 
years after the operation the localization of the double images was adapted to the 
angle of squint, the after-images were still localized in the same way as before 
the operation Six jears after the operation, when the patient was seen last, 
refraction and visual acuity were essentially unchanged The cover test showed 
a residue of convergence of 8 arc degrees, covered by a large angle gamma 
There was a deficiency of adduction m the right eye , the condition of the motility 
was otherwise unchanged The double image test showed at times only vertical 
displacement of double images according to the vertical divergence and at others 
2 arc degrees of uncrossed diplopia The localization of the after-images w r as 
the same as before the operation 

The history of this patient demonstrates that m cases of deeply 
rooted anomalous correspondence the after-images may be localized m 
an anomalous way adapted to the preoperative angle of squint even 
many years after the operation Only a partial adaptation to the 
postoperative mechanical conditions had taken place m this case, as 
was evidenced by the double image test, but the adaptation was too 
superficial to have caused a change in the localization of the after-images 
This explains the difference between the results of the double image 
and the after-image test 

4 CHANGE IN SENSORIAL REACTION WITH DISSOCIATION OF THE EYES 

In cases 4 and 5, m which both normal and anomalous correspon- 
dence were present, a careful observation of the patient’s eyes during 
the tests showed that the change m localization was not accomplished by 
a change m the position of the patient’s eyes In certain rare instances, 
however, it can be demonstrated even in the after-image test that the 
position of the patient’s eyes (i e , whether or not the eyes are dis- 
sociated) influences the type of localization used by the patient The 
results obtained in these cases, which were mentioned m the discussion 
of the after-image test, might easily be misconstrued, and I therefore cite 
an instructive case belonging to this group 

Case 15 — F P C , a white man aged 32, with a negative family history for 
ocular disorders, complained of photophobia, ocular fatigue and severe headaches 
after using his eyes It had been noticed since he was 3 years of age that either 
eye turned out, and ever since he could remember he had had the ability to let 
either eye turn out at will The patient had always had good health, but he 
claimed to be highly nervous, m fact, a few years previous to the examination 
he had a severe nervous breakdown and had to be confined to an institution 
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Refraction and Visual Acuity— Right eye = left eye + 025 cyl, axis 

90 = 20/15 

Retinal Correspondence — The eyes were parallel for distance, but the cover 
test showed an alternating divergent strabismus of 25 arc degrees The patient 
could control his eyes perfectly, he could either keep them straight or let either 
eye diverge at will He converged perfectly on a pencil, and the convergence 
was well held In the double image test, when the red glass was placed m front 
of either eye for a very short while, the double images coincided, but when the 
red glass was kept long enough in front of one eye so that the eyes were 
dissociated, the localization of the double images became extremely uncertain 
The patient reported most of the time that he saw two entirely separate images 
which had no relation to each other, although he saw them simultaneously This 
behavior was checked with the projection instrument, m which the two eyes are 
dissociated by means of poiaroid material 14 When a dot was presented to one 
eye and a tangent scale to the other eye, the patient was again unable to localize 
the dot in relation to the scale, but when a bmocularly seen square of light was 
projected at the same time on the screen, the patient fused the square and localized 
the dot properly in relation to the tangent scale The results obtained with the 
after-image test were particularly interesting The positive after-images were 
alwavs localized according to anomalous correspondence adapted to the angle 
L| 

of squint ^ — - — R 

The negative after-images were localized either 

L| I L 

thus R or thus R 

1 I 

The first mode of localization occurred when the patient dissociated his eyes, the 
second, when he kept them straight (which he could do in the lighted room, but 
not m the dark) With the stereoscope, as well as for distance with the projection 
instrument, the patient had 100 per cent depth perception with the DBo Keystone 
chart 

There was a pronounced deficiency of adduction m both eyes, and advancement 
with resection of both internal rectus muscles was performed One month after 
the operation, there was a residue of divergence of 5 arc degrees in the cover 
test, the patient was no longer able to dissociate his eyes at will In the double 
image test there was an uncrossed diplopia of 20 to 22 arc degrees (anomalous 
correspondence adapted to the preoperative angle of squint), and there was now 
no difficulty in localizing the double images As before the operation, the double 
images coincided when the red glass was placed only for a short while in front of 
one eye The positive after-images were now localized most of the time normally , 
occasionally there was a displacement of the vertical after-image of the sathe 
amount as prior to the operation The negative after-images always formed a 
cross, in none of the numerous tests were they localized anomalously 

The salient features of this highly interesting case can be summarized 
as follows The patient had a facultative divergent strabismus of 25 
arc degrees When he kept his eyes straight, he had normal binocular 
vision When his eyes were dissociated, he showed anomalous corre- 
spondence in the double image test Before he was operated on, he had 
great difficulty in localizing the double images, but it can be assumed 
that his anomalous sensorial reaction m this test was adapted to the angle 
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of squint, since he showed a crossed diplopia of 20 arc degrees after the 
operation, which had reduced Ins angle of divergent strabismus from 
25 to 5 arc degrees After the operation he had no difficulty m localizing 
the double images The after-image test showed a peculiar behavior 
The positive aftei -images (seen by the patient in the dark) always 
presented a displacement adapted to the angle of squint, the negative 
after-images either formed a cross or were displaced by the amount of 
the angle of squint, according to whether or not the eyes were dissociated 
The fact that the patient was unable to keep Ins eyes straight m the 
completely darkened room explains why the positive after-images never 
appeared as a cross After the operation the behavior of the after- 
images changed to some extent The patient was now unable to dis- 
sociate his eyes at will, and the negative after-images were always 
localized normally This mode of localization prevailed even m the 
dark, only occasionally was there a recurrence of the old mode of 
localization 

It must be emphasized once more that even m this case the position 
of the after-images did not change because of the change in the direction 
of the line of gaze of one eye when the eyes were dissociated The 
change m the position of the after-images was caused by a change in 
the sensorial retinal lelationship, which in this particular instance was 
dependent on whether or not the eyes were used together 

The difference in the localization of the positive and the negative 
after-images shown by this patient is typical for cases with facultative 
divergent strabismus A number of instances could be cited to corrobo- 
rate this statement, but I shall restrict myself to referring to a case his- 
tory which I have recently published 42 

If the explanation given here for the phenomenon is correct, the 
phenomenon should not occur m patients who are unable to control the 
position of their eyes I do not recall any instance in which it did 
However, at times even such patients show differences m the localization , 
of the after-images, as will be seen m the next case 

Case 16 — T M C , a white girl aged 9 years, had a negative family history 
for strabismus Only when she was 4 years of age, after a fall downstairs, was 
it noticed that her left eye began to turn in 

Reflection and Visual Acuity — Right eye -f 5 00 D sph C + 0 50 D cyl , 
axis 90 = 20/20 , left eye + 4 00 D sph C + 2 50 D cyl , axis 110 = 20/40 -f 3 

Correspondence — With this correction there was a convergent strabismus of 
the left eye of 20 arc degrees The patient fixated habitually with the right eye 
but was able to fixate with the left eye 

Double Image Test Most of the time there was 20 arc degrees of uncrossed 
diplopia with either eye fixating, occasionally there was no horizontal deviation 
of the double images, but this occurred only when the right eye fixated 

42 Burian, H M A Visual Phenomenon Related to Binocular Triplopia 
Am J Ophth 26 1084, 1943 ’ 
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After-Image Test The positive after-images were always localized according 
to normal correspondence, the negative ones were localized almost always accord- 
ing to anomalous correspondence adapted to the angle of squint 

The behavior of this patient m the after-image test was the reverse 
of the behavior shown by patients with facultative divergent strabismus 
In the darkened room there was normal correspondence, m the lighted 
room the correspondence was anomalous The reason for this is that 
the conditions of seeing in the darkened room were unusual for the 
patient Her anomalous correspondence was not deeply rooted, as was 
evidenced also by the double image test, and she reverted immediatel) 
to the normal mode of localization when placed under an unusual 
condition 

There is no contradiction in the response of the after-image test 
in the two types of cases discussed in this section In fact, the findings 
supplement and corroborate each other 

S CHANGE IN SENSORIAL REACTION WITH CHANGE IN FIXATION AND 
WITH SELECTIVE STIMULATION Or VARIOUS RETINAL AREAS 

Changes in the sensorial reaction occur not only depending on 
whether or not the eyes of the patient are dissociated, they may also 
occur when fixation is changed from one eye to the other 43 This 
difference in reaction is, again, not due to the change m the actual 
position of the eyes 

Case 17 — J C W was a white girl aged 7 years whose father had strabismus 
It was noticed when she was 2 $4 years of age that her left eye turned in, the 
convergence being greater when she was tired She had worn glasses for some 
time but had had no other therapy 

Refraction and Visual Acuity — Right eye -f- 1 50 D sph T + 1 50 D cyl, 

axis 70 = 20/20, left eye +0 75 D sph T +2 75 D c>l , axis 90 = 20/30 

Retinal Correspondence — Cover Test There was 8 arc degrees of convergent 
strabismus of the left eye 

Double Image Test When the right eye fixated, the double images were 
slightly crossed pr slightly uncrossed (anomalous correspondence) , when the 
left eye fixated, there was an uncrossed diplopia of 8 arc degrees (normal 
correspondence) 

After-Image Test The after-images were localized according to normal 
correspondence 

This patient had normal correspondence m the after-image test 
In the double image test she showed anomalous correspondence when 
she fixated with her right eye But when she was forced to fixate with 

43 The first to observe such behavior was A von Graefe, in 1855 19 His 
patient showed a small residue of convergent strabismus of the left eye after 
operation When the patient fixated with the right eve, there was always a 
crossed diplopia with considerable distance of the double images (anomalous corre- 
spondence) When he fixated with the usually deviated left eye, there was an 
uncrossed diplopia of small amount (normal correspondence) 
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her left eye, which was usually deviated, she used her eyes under condi- 
tions to which she was not accustomed and she localized immediately 
m the normal way In this patient the anomalous correspondence was 
not deeply rooted, but the same behavior can be observed in patients 
in whom the anomalous cori espondence has gained a much stronger hold 

Case 18 — J B , a white girl aged 12, had been under my observation since 
she was 654 years of age She had a maternal uncle with strabismus, turning 
of her right eye was first noticed when she was 4 years of age 

Refraction and Visual Acuity — Right eye +3 00 D sph 3 +200 D cyl , 
axis 90 = 20/20 + 1 , left eye + 2 75 D sph C + 1 00 D cyl , axis 100 = 20/20 
Retinal Correspondence — Cover Test There was 5 to 6 arc degrees of con- 
vergent strabismus of the right eye 

Double Image Test There were crossed diplopia of 8 to 10 arc degrees 
when the left eye fixated (anomalous correspondence) and uncrossed diplopia of 
5 arc degrees when the right eye fixated (normal correspondence) 

After-Image Test Positive and negative after-images showed anomalous 

l R 

correspondence angle of anomaly 15 arc degrees) L 

On two occasions the positive after-images were localized thus 

IR 

— j L (angle of anomaly 5 to 6 arc degrees) 

Synoptophore There was an objective angle of 10 to 12A of esophoria and 
a subjective angle of zero 

In this case there was, again, a difference in the mode of localization 
of the double images, depending on whether the patient fixated with 
the habitually deviated eye or with the eye that habitually fixated 
Again, the correspondence was normal when the patient fixated with 
the eye which was as a rule turned 

The case is especially interesting because the patient presented two 
types of anomalous localization In the synoptophore test the angle 
of anomaly was equal to the angle of squint, m other words, m this 
test, which most closely approximates the habitual conditions of seeing, 
the anomalous correspondence was adapted to the anomalous motor 
condition revealed by the cover test In the double image test as well 
as in the after-image test, the angle of anomaly was larger than the 
angle of squint, indicating again that the angle of squint must have 
been larger m times past One encounters such a situation relatively 
f i equently m the aftei -image test, but it is unusual to find it also m the 
double image test, except shortly after an operation 

A change m the mode of localization takes place not only when the 
leading eye gives up fixation and the deviated eye assumes it, but also 
when certain artificial conditions of biretmal stimulation are created 
which differ from those to which the eyes of a squinting patient aie 
habitually exposed 
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When a squinting patient fixates a ceitam object, say, the light of 
the Maddox cross, the image of that object falls on the fovea of the 
fixating eye and on an eccentnc element of the retina of the other eye 
The patient may then show an anomalous localization of the double 
images If the airangements of the test aie now changed m such a 
way that the image of the object is formed on the fovea in both eyes, 
unusual conditions of bifoveal stimulation are created for which the 
patient is not adapted It may then happen, and I have observed this 
frequently, that the patient suddenly localizes the double images accord- 
ing to normal correspondence I have described such cases in an earlier 
publication, 15 and I mention them here in further support of the thesis 
that in many cases in which the anomalous correspondence is not too 
deeply rooted it depends on the conditions under which the tests are 
performed whether a normal or an anomalous sensorial response of 
the patient will be elicited 

6 POSTOPERATIVE CHANGES IN THE MODE OF SENSORIAL REACTION 

The spontaneous changes in the sensorial relationship following an 
•operative change m the position of the eyes offer an excellent means 
of studying the adaptation of the sensorial reaction to the changed motor 
conditions 

Both Bielschowsky 31 and, particularly, Ohm 44 have paid attention 
to the postoperative development of the retinal correspondence and 
have stated that squinting patients go through three stages after success- 
ful surgical treatment In the first stage the correspondence is anoma- 
lous, in the second there is a rivalry between normal and anomalous 
•correspondence and in the third the normal correspondence is 
reestablished 

A development such as that postulated by Ohm would, indeed, seem 
to be the natural course which one would expect squinting patients to 
follow whose eyes had been straightened by a surgical procedure Actu- 
ally, however, as Ohm himself pointed out, only few patients go 
through all three stages The spontaneous development toward nor- 
malcy may stop at any stage The factors on which this development 
■depends are similar to those which influence the preoperative establish- 
ment of anomalous correspondence These factors are (1) the age 
of the patient at the time of the operation, (2) his individual adapta- 
bility, (3) the thoroughness with which the anomalous correspondence 
was established at the time of the operation, and (4) the use the patient 
makes of his eyes after the operation 

44 Ohm, J Klimsche Untersuchungen uber das Verhalten der anomalen 
Sehnchtungsgememschaft der Netzhaute nach der Schieloperation, Arch f Ophth 
S7 439, 1908 
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After operation, in rare instances the patient spontaneously regains 
not only normal correspondence but also normal binocular vision Much 
more frequently one finds that either the normal sensorial reaction is 
now the rule (but that normal binocular vision has not developed) or 
normal and anomalous localization are alternately present The major- 
ity of the patients do not even reach this second stage of Ohm’s 
spontaneously, but the reaction stabilizes itself in an anomalous sensorial 
relationship adapted to the new motor conditions , or the patients may 
even retain, at least in the after-image test, the anomalous correspon- 
dence acquired previous to the operation 

Two cases of the latter type have already been discussed (cases 13 
and 14) In both instances the patients were relatively old at the time 
of the operation (16 and 27 years, respectively) They adapted them- 
selves in a superficial way to the new motor conditions created by the 
operation (anomalous correspondence adapted to the angle of squint m 
the double image test), but their deeply rooted anomalous correspon- 
dence acquired prior to the operation still manifested itself in the after- 
image test years after the surgical procedure was performed 

The behavior of a small child whom I had under my care was very 
different in this respect 

Case 19 — M M , a white girl, was 3J4 years old when first seen She had 
a negative family history for strabismus It was first noticed one year previous 
to the examination that the left eye turned in, after the child had had an abscess of 
the left ear She received glasses at that time 

Refraction and Visual Acuity — Right eye + 5 00 D sph =20/20, left eye 
+ S00D sph C+050 D cyl , axis 90 = 20/20 — 2 

Retinal Correspondence — The cover test showed 20 to 25 arc degrees of 
convergence in the left eye There was a marked excess of adduction in both eyes, 
with some overaction of the right inferior oblique muscle The double image- 
test showed no horizontal displacement of the double images and 1 to 2 arc 
degrees of right hypertropia, the double images followed the prism displacement 
m all directions The after-image test was attempted but the result was 
uncertain Two years later the condition was unchanged m all respects 
A tenotomy of the left internal rectus was performed The left eye was covered 
for only two days Seven days after the operation there was a residue of 
convergence of 15 arc degrees Even at that time the double image test again 
showed no horizontal, but only a vertical, displacement of the double images 
Two months after the operation, the residue of convergence was 7 arc degrees, 
the double image test showed no horizontal displacement and the after-image 
test presented an anomalous correspondence adapted to the angle of squint (positive 

|L 

and negative after-images) R 

I 

It is possible that the rapid adaptation of the sensorial to the motor 
conditions m this case was due to the youth of the patient It is not 
accidental , I have seen it happen m a number of instances 
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In the second postoperative stage there exists a rivalry between 
normal and anomalous localization The normal coriespondence is 
leawakened, but the anomalous correspondence is still present As 
a result, two directional localizations were alternately attributed to the 
foveal stimulations As a rule, these two directional localizations are 
present only successively The foveal stimulus is localized now in a 
normal, now in an anomalous, way In certain cases, however, the 
normal and anomalous localizations are present simultaneously, and 
the stimulus is then localized m two different directions at the same 
time This striking feature is known as monocular diplopia, or binocular 
tnplopia It is not frequently met with and can often be demonstrated 
only for a fleeting moment In other cases it is present more or less 

constantly and can be obsened in the same patient over a number of 

years 

Case 20 — B B , a 13 year old white girl, had one cross-eved cousin When the 
patient was 9 months of age, it was first noticed that her left eye was turning in 
She had worn glasses for about seven years 

Refraction and Visual Acuity — Right eye -j-0 25 D sph C +0 50 D cyl , 
axis 90 = 20/15 , left eye + 3 00 D sph C ■ — 0 50 D cyl , axis 55 = 20/20 

Correspondence — The cover test showed 20 to 25 arc degrees of comergent 

strabismus The patient was able to fixate with the left eye but fixated habitually 
with the right eye There were a very large excess of adduction in each eye, 
a slight overaction of the inferior oblique muscle of the left eye and a dis- 
sociated vertical divergence The results of the double image test were 
not recorded at the first examination The after-image test showed anomalous 
correspondence A guarded tenotomy of the left internal rectus muscle was per- 
formed , the bandage was removed on the second day On the fourth postoperative 
uay, before being discharged, the patient showed a residue of convergence of 
8 to 10 arc degrees in the cover test The double image test revealed both crossed 
diplopia of 12 to 14 arc degrees and uncrossed diplopia of 4 to 5 arc degrees, 
present most of the time successively, and at times binocular triplopia One month 
after the operation the angle of squint was again 15 arc degrees The double image 
test showed an uncrossed diplopia of about 15 arc degrees with the left eye 
fixating With fixation of the right eye localization of the double images was 
uncertain, but there was always crossed diplopia of about 3 to 4 arc degrees 
A guarded tenotomy of the right internal rectus muscle was done, which reduced 
the angle of squint to 5 arc degrees On the fourth postoperative dav, the 
double image test showed alternately 20 arc degrees of crossed and 5 arc degrees 
of uncrossed diplopia , these two types of localization were present either alternately 
or simultaneously (binocular triplopia) In a later examination the binocular 
triplopia was never again observed, although the rivalry between normal and 
anomalous localization continued to exist Six months after the first tenotomy 
a myectomy of the left inferior oblique muscle was performed, which completely 
removed the overaction of that muscle At that time the crossed and uncrossed 
diplopia were still both present in the double image test and the after-image- 
test showed both normal and anomalous correspondence In the course of time 
the localization of the double images m the double image test tended to become 
adapted to the angle of squint, the after-image test always showed normal 
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correspondence The patient was last seen two and a half years after the first 
operation She then showed 1 arc degree of crossed diplopia when fixating with 
the right eye and 2 arc degrees of uncrossed diplopia when fixating with the 
left eye 


In some exceptional cases the patient legains spontaneously full 
binocular vision after an operative correction of the position of his 
eyes, m spite of an early onset of the strabismus and the existence of 
anomalous correspondence prior to the operation The following case 
illustrates this all too rare type At the same time, it offers an example 
of the cases in which all three stages postulated by Ohm 44 are succes- 
sively represented 

Case 21 — F S L , a 10 year old white boy with a negative family history 
for ocular disorders, had had a convergent strabismus since the age of 3 years, 
after a fall downstairs He had worn glasses since the age of 5 years 

Refraction and Visual Acuity — Right eye + 2 75 D sph = 20/15 , left eye 
+ 2 50 D sph = 20/15 

Retmal Correspondence — The cover test showed an alternating convergent 
strabismus of 24 arc degrees, but the left eye was habitually used for fixation. 
There were a high bilateral excess of adduction and an overaction of the right 
inferior oblique muscle The double image test showed anomalous correspondence 
adapted to the angle of squint, the after-image test revealed both normal and 
anomalous correspondence Guarded tenotomies of the right and left internal 
rectus muscles, performed within one month, reduced the angle of squint to 
2 arc degrees For a short time after the operations there was crossed diplopia 
m the double image test, which soon disappeared Five months after the operation 
there was no 'movement m the cover test, the double image test showed y 2 to 
1 arc degree of uncrossed diplopia, and the after-image test was normal In the 
stereoscope there was alternating uniocular vision Eight months after the 
operation the results of the cover test, the double image test and the after-image 
test were unchanged, but in the stereoscope there were fusion and 100 per cent 
depth perception with the graduated Keystone DBo and the Bausch and Lomb cards 
However, the bar reading test indicated absence of binocular vision The condi- 
tion was the same when the patient was last seen, thirteen months after the 
operation 


7 BINOCULAR COOPERATION IN ANOMALOUS 
CORRESPONDENCE 

If anomalous correspondence is an attempt to restore binocular 
vision on the basis of an abnormal motor condition, then the question 
must be asked How successful is this attempt 7 In other words, is 
there a binocular visual act in patients with concomitant strabismus 
and anomalous correspondence comparable to that of normal persons 7 
The answer is There can be, indeed, a high degree of binocular 
cooperation with anomalous correspondence It has been shown by 
other investigators, and in many of the sample cases reported m this 
papei, that the anomalous correspondence is frequently well adapted to 
the angle of squint Thus, the basic prerequisite for binocular vision, 
the commonness of the visual directions of simultaneously stimulated 
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retinal elements, is fulfilled There is undoubtedly simultaneous per- 
ception with anomalous correspondence, and Bielschowslcy 31n has 
demonstrated that binocular color mixture may exist in such cases 
I was able to prove that there may even be fusional movements with 
-anomalous corresponding retinal areas, 15 but the highest degree of 
binocular cooperation, stereopsis, is never achieved 

Again, it must be kept in mind, in studying the binocular -usual 
act in anomalous correspondence, that anomalous retinal correspon- 
dence may be more or less well established If it is present only occa- 
sionally and under special conditions, it cannot be expected to afford 
as complete a binocular cooperation as when it is deeply rooted and 
established more or less permanently In the latter condition, however, 
it may lead to a surprisingly high cooperation between the two eyes 
This can be seen from the following case, which concludes this survey 
of the clinical picture of anomalous correspondence 

Case 22 — M H , a white girl aged 9 years, had a negative family history for 
strabismus Alternate turning in of the eyes was first noticed when the patient 
was 2 years old 

Reft action and Visual Acuity — Right eye +6 00 D sph C — 1 00 D cyl , 
axis 180 = 20/20, left eye +700 D sph C — 2 00 D cyl , axis 180 = 20/20 — 2 

Correspondence — The patient was observed over a period of four years, and 
the behavior of her eyes always remained the same With correction there was 
an alternating convergent strabismus of 10 arc degrees The double image 
test and the after-image test showed anomalous correspondence adapted to the 
angle of squint The eyes responded to vertical disparity introduced by prisms 
(fusional movements present with central stimulation) In the stereoscope there 
was superimposition of images but alternate suppression of disparate stimuli 
(grade II binocular vision, no stereopsis) With the projection instrument 15 
fusional movements could be elicited when the targets were superimposed on 
-the screen (anomalous correspondence) When the targets were separated 
according to the angle of squint, a constant rivalry between normal and anomalous 
correspondence impeded the performance of the test Stereoscopic targets super- 
imposed on the screen were seen singly, fusional movements occurred when 
targets were converged up to 10 arc degrees or diverged up to S and 6 arc 
degrees, but, again, there was no stereopsis , there was an alternate suppression 
of the disparate elements 

IV PRINCIPLES OF TREATMENT OF ANOMALOUS 
CORRESPONDENCE 

The anomalous sensorial retinal relationship is a condition produced 
by the simultaneous stimulation of the two retinas when the eyes have 
an abnormal relative position On the basis of this definition, one can 
logically divide the methods which might be expected to restore the 
normal retinal relationship into four groups (1) methods excluding 
one eye from the act of vision (occlusion) , (2) methods restoring the 
normal relative position of the eyes (operations) , (3) methods pro- 
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ducmg bifoveal stimulation by optical means (prisms) , (4) methods 
employing the simultaneous stimulation of selected retinal areas (orthop- 
tic exercises) 

1 METHODS EXCLUDING ONE EYE FROM THE 
AC1 OF VISION (OLCLUSION) 

If one eye is permanently excluded from the act of vision by occlusion 
foi a prolonged period, there is no binocular stimulation, and one of 
the mam factors maintaining anomalous correspondence is avoided 
I have not made a systematic study of this subject, and my experience 
is restricted I am, therefore, unable to state with certainty whether 
or not occlusion is of definite help m breaking down the anomalous 
correspondence Howevei, I do not question that it is frequently a 
valuable theiapeutic adjunct I have seen a number of cases in which 
occlusion of the leading eye, instituted for the purpose of improving 
the vision of the deviated eye, has led in a relatively short time to a 
notable improvement m the condition of the sensorial retinal relationship 
Similar observations weie made by Hoorens 45 Chavasse 46 claimed 
that this method may be expected to accomplish more than any method 
of intermittent stimulation, and Pugh 47 stated the belief that preoperative 
and postoperative occlusion were absolutely essential m the treatment 
of anomalous correspondence 

As an illustration, I am reporting a case which clearly demonstrates 
the beneficial influence of occlusion 

Case 23 — E L T , a white girl 8 years of age, came from a highly hyperopic 
family on the maternal side It was noticed that her right eye turned in when 
she was 2 years of age, she had worn glasses since the age of 4 years 

Reft action and Visual Acuity — Right eye + 6 00 D sph 3 + 1 75 D cyl , 
axis 90 = 20/100 , left eye + 5 50 D sph 3 + 1 00 D cyl , axis 90 = 20/20 

Retinal Cot > espondence — The cover test revealed 12 arc degrees of convergent 
strabismus of the right eye In the double image test, the double images coincided 
and followed prism displacement in all directions In the after-image test, the 
positive and negative after-images were seen thus, indicating anomalous cor- 

|R 

respondence adapted to the angle of squint L 

After she had worn an occluder on the left eye for one month, the usual acuitv 
of the right eye improved to 20/70 — 2 , there was no change in the angle of squint 
or m the localization of the after-images In the double image test there was 
now an uncrossed diplopia of 4 arc degrees with either eve fixating After two 
more months of wearing the occluder, vision in the right eve had improved to 

45 Hoorens Strabismes Concomitants, Bull Soc beige d’opht , 1939, no 78, 

p 10 

46 Chavasse, F B Tests for Secondarj Correspondence in Squint, Tr 
Ophth Soc U Kingdom 55 482, 1935 

47 Pugh, M A Squint Training, London, Oxford University Press, 1936 
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20/50, the angle of squint still showed 12 arc degiees of convergence, m the 
double image test there was an uncrossed diplopia of 4 arc degrees, but the after- 
image test now showed normal localization of the after-images Occlusion was 
continued again for two months , after that vision in the right eye had improved 
to 20/40, in the cover test the localization of both the double images and the 
after-images was normal The patient was instructed Jo leave the occluder off 
and to return in two months, but she did not return for one year and nine months 
When she was seen again, vision in the right eye had regressed to 20/200, the 
angle of squint was 6 arc degrees of convergent strabismus in the right eye In 
the double image test, w’lth the right eye fixating there w'as 6 arc degrees of 
uncrossed diplopia , with the left eye fixating there was no horizontal displace- 
ment In the after-image test the positne and negatne after-images were 

R| 

localized as shown in the diagram L 

I 

She wore again an occluder over the left eye, and after three months she had a 
corrected vision of 20/50 — 2 in the right e\e, the localization of both the after- 
images and the double images was normal With continued occlusion for five 
months longer vision in the right eye impro\ed to 20/30 + 2, the retinal cor- 
respondence remained normal 

I believe this case to be of particular interest to the theory of 
anomalous coi respondence It demonstrates that anomalous correspon- 
dence can in suitable cases be broken down bj occlusion, as proved in 
this case by the experiment which the patient unwittingly performed 
by leaving the occluder off for nearly tw r o years and permitting a relapse 
into anomalous correspondence But the case also demonstrates how 
accurately some highly adaptable persons adjust their sensorial retinal 
relationship to the existing neuromuscular conditions When the patient 
w'as first seen, she had an angle of squint of 12 arc degrees , later the 
angle of squint was 6 arc degrees, in both instances she was sensorially 
fully adapted to the angle of squint After she had left the occluder 
off, the only suggestion of the penod of reawakened normal coriespon- 
dence, produced by occlusion, with the normal localization of the double 
images when the patient fixated with the usually deviated eye 

Not all patients are as adaptable as the one in the case just dis- 
cussed It is not surprising, therefore, that I have seen a large number 
of patients in whom occlusion of the better eye, carried out for months, 
had no influence whatever on the sensorial retinal relationship Trav- 
ers 34 had a similar experience in 5 cases, m w'hich alternating occlusion 
of one eye over an average period of four and a half months was com- 
pletely ineffective One is forced to conclude that the same factors 
which modify the establishment of anomalous correspondence and 
influence its spontaneous postoperative development in the individual 
case are also active when occlusion is carried out 

In evaluating monocular occlusion as a therapeutic means for the 
correction of anomalous correspondence, one must keep in mind that 
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it is a negative lather than a positive procedure Simultaneous binocular 
stimulation is prevented, but nothing is done to further actively the 
reestablishment of the normal sensorial relationships This is attempted 
by the methods which are now to be discussed 

2 METHODS RESTORING THE NORMAL POSITION OF 
THE EYES (OPERATIONS) 

If the biretinal stimulation is to restore the normal sensonal rela- 
tionship between the two eyes, then the stimulus must fall on such 
areas m the two retinas that the awakening of normal correspondence 
is made possible In other words, the position of the eyes must be 
such that an object point fixated with one eye is also imaged on the 
fovea of the other eye In most instances this can be achieved only 
by operation 

Travers , 34 as well as other authors, have stated the opinion 'that 
operation is the most effective method so far devised for dealing with 
anomalous correspondence Indeed, theie is no doubt that development 
in the direction of normal correspondence frequently takes place after 
surgical intervention The ideal goal — a stable normal retinal relation- 
ship evident m all tests — is, however, only rarely achieved 

What is the reason for this ? Strabismus is a deep-seated disturbance 
of the neuromuscular apparatus of the eyes Operations on the ocular 
muscles can affect directly only the mechanical conditions These 
operations are crude procedures when compared with the fineness of the 
neuromuscular mechanism which comes into play in binocular fixation 
An absolute parallelism of the visual lines for distance is hardly ever 
achieved by operation and is often not desired Since normal fusional 
amplitudes are almost always absent in patients with strabismus, such 
persons are unable to correct the small deviations of the visual lines 
Avhich remain after successful operation Consequently, the condition 
for regaining normal correspondence, the simultaneous stimulation of 
the two foveas by the fixation point, is lacking 

Another factor which frequently works against the spontaneous 
1 eestabhshment of normal correspondence is the age at which operation is 
performed As far as the cosmetic result is concerned, there is no 
upper age limit for the operation , but there is no doubt that the prospect 
for a satisfactory functional result decreases rapidly with the age of the 
patient A patient who is operated on m his teens is much less likely to 
regain spontaneously normal correspondence and binocular vision than 
one who is operated on at the preschool or the grammar school age 
This has been emphasized by many writers, and with regaid to retinal 
coi respondence, particularly by Montalvan 48 Travers 34 published con- 

48 Montalvan, P El tratamiento ortoptico del estrabismo concomitante, 
Rev cubana de oto-neuro-oftal 6 97, 1937 
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vmcmg figures on this subiect and he also showed that not onh the age 
of the patient at the onset of the strabismus but also the “percentage of 
life’ during which the patient squinted has to be considered m this 
respect 

Yet one still hears and reads frequentlj that one should not operate 
for strabismus before the patient is 12 or 14 jears of age This is 
erroneous Ev en child w ith strabismus w ho comes to a physician s 
attention should ha\e his e\es straightened before entering school or 
shorth thereafter There are man} reasons for ad\ocating such a 
pohc\ , the better prospect for a good functional result is one of the 
more important ones The danger of a postoperatne divergence can 
be avoided by proper choice and proper performance of operation and 
should not be a deterrent to earl} surgical intervention 

O METHODS PRODUCING BITOV E-VL STIMULATION (PRISMS) 

In order to produce the image of the fixation point simultaneous!} 
on the two foveas of a squinting patient by nonsurgical means, prisms 
ma} be employed The use of prisms in the treatment of strabismus has 
been strongh ad\ ocated b} some authors, particular!} Sattler/ 9 who has 
seen good results from prisms as strong as 22- Other authors have 
found them useful Travers 35 applied them with special regard to 
overcoming anomalous correspondence but found the results in his 
-t cases most discouraging The prisms were heavy, unsightly and 
expensive, the children did not like them and the parents were 
resentful In 1 case Travers noted an increase m the angle of squint 
after the prisms were worn 

Travers material is too small to justil} one m drawing final 
conclusions from it Prisms can be used, of course, onh when the 
angle of squint is relativeh small, but there is no objection to their use on 
theoretic grounds If the patient is at all capable of regaining normal 
correspondence, the correct position of the images on the retina will 
undoubtedly be helpful It must be admitted, however, that prisms 
m praxi are not always beneficial, and that they can even be detrimental 
In a number of instances I have seen an occurrence similar to that 
described bv Travers, in which the angle of squint increased as a 
result of the wearing of prisms The amount of increase usuallv 
corresponded to the amount of prism power prescribed Since the 
prisms were given onl} in cases in which the angle of squint was small 
(5 to 6 arc degrees) and corresponded to it m strength, this usually 
meant that the angle of squint had doubled as a result of the wearing 
of prisms 

49 Sattler, C. H Erfahrungen uber die Beseitigung der Ambhopie und die 
AViederherstellung des binokularen Sehakts bei Schielenden, Ztschr f Augenh 
63 19 1927 
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This mtei estmg obseivation may be explained as follows Patients 
with stiabismus tiy to avoid simultaneous maculai peiception If they 
aie opeiated on ivith success, the mechanical conditions aie alteied m 
such a Avay that the faulty mneivational factois which lemain operative, 
at least foi some time, aie unable to produce a deviation The patient 
successfully operated on will either yield and leturn at least partially 
to sensorial noimalcy 01 will acqune sensonal anomalies adapted to 
the new motoi conditions If the bifoveal stimulation is achieved by 
the use of prisms instead of by opeiation, the faulty mneivational factois 
will continue to opeiate on the faulty mechanical conditions piesent in 
every case of stiabismus As a result, the situation will be aggiavated 
In older to avoid bifoveal stimulation, the eyes turn until the same 
distribution of the letinal stimuli is leached which existed pnor to the 
use of prisms Consequently, the patient now has the same angle of 
squint Avi tli the prisms which he had befoie wcaung them 

Such experiences should not discouiage the use of pi isms They 
are valuable, particular!} foi the collection of veitical deviations But 
it Avould be wrong to 1 ely solely on pi isms foi the thei apy of anomalous 
retinal correspondence More active methods must be sought to encour- 
age the establishment of normal conespondence 

4 METHODS EMPLOYING 1IIE SIMULTANEOUS STIMULATION OF 
SELEC1ED RETINAL AREAS (ORTHOPTIC EXERCISES) 

When the image of the fixation point is moved over the retina of 
the deviated eye, an anomalous localization of the double image may 
suddenly be leplaced by noimal localization Bielschowsky 31 n observed 
this in examining squinting patients A\ith lotaiy pi isms When testing 

patients with the movable projection instiument , 10 I have seen it happen 
tune and again that normal correspondence Avould suddenly appeal when 
a small light spot rvas moved to and fro on the scieen in such a Avay 
that it Avas imaged on the region of the macula of the deviated eye 
The instability of the anomalous retinal conespondence and the fact 
that noimal correspondence may be elicited by moving the image of 
an object over the maculai aiea of the deviated eye are made use of in 
orthoptic tiainmg It is knoAvn as “retinal massage” 

According to Lmksz , 00 the value of this treatment lies in the recon- 
ditioning of attention As soon as the patient is able to catch tAvo 
patterns in one act of attention, Avlnch is best achieved by flashing lights 
oi by motion, they will appeal m one and the same dnection This 
is undoubtedly an interesting explanation, the importance of attention 
m all functions of vision is paramount (Henng) It must not be over- 
looked, however, that for attention to be effective there must be a physio- 
logic basis — in this instance the piesence of common visual directions 

50 Linksz, A Objectives of Orthoptic Examination and Treatment Am 
J Ophth 26 552, 1943 
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Since I am dealing heie only with the principles of treatment of 
anomalous conespondence, I shall not go into a discussion of the details 
of the orthoptic technic But it must be pointed out that opinions about 
its value vary fiom complete denial to enthusiastic affirmation Cha- 
vasse 51 emphatically denied the possibility that a cure of anomalous 
conespondence could be achieved by means of orthoptic exercises, and 
Fowlei c - found that orthoptic tiaming was of no value either preopera- 
tively or postoperatively in cases of abnormal retinal correspondence 
On the other hand, one hears statements from some orthoptists that 
they effect a cure in virtually every case of anomalous conespondence 
The truth, no doubt, lies between the two It surely depends largely 
on the skill of the orthoptist what result will be achieved, but the over-all 
handling of the cases is just as important 

To awaken the normal sensorial relationship once, twice, or even 
three times a week for the short period during which the treatments 


Table 1 — Influence of Orthoptic Treatment m Anomalous Correspondence 

in Operative Cases 
(After Berens, Elliot and Sobncke 6C ) 




Before Operation 

After Operation 


Retinal 

Number of 


Number of 


Orthoptic Treatment 

Correspondence 

Oases 

Perce nt ace 

Cases 

Percentage 

None 

Normal 

01 

42 

64 

45 


Anomalous 

83 

5S 

80 

55 

Postoperative only 

Normal 

83 

3G 

65 

70 

Anomalous 

30 

53 

18 

21 

Before and after operation 

Normal 

73 

76 

80 

82 

Anomalous 

25 

25 

17 

18 


are given, and to allow the patient to relapse into his faulty visual habits 
the rest of the time, will certainly not pioduce a cure of anomalous 
correspondence 53 Provision must be made to prevent the patient per- 
manently from the wiong use of his eyes 

The best method to achieve this is the operative correction of the 
angle of squint All authors who agiee that orthoptic training is 
beneficial in the theiapy of anomalous correspondence are also agreed 
that it should be given m conjunction with operative procedure ’ 4 

51 Chavasse (footnotes 27 and 46) 

52 Fowler, M J Value of Orthoptic Fusion Training Exercises in Strabis- 
mus and Related Conditions, Arch Ophth 28 507 (Sept ) 1942 

53 A word of warning must be inserted against the indiscriminate use of 
home exercises with stereoscopes I have seen a number of patients in whom 
anomalous visual habits had become thoroughly established owing to the uncon- 
trolled use of a stereoscope 

54 T Keith Lyle (Lyle, T K, and others Orthoptic Training, Tr Ophth 
Soc U Kingdom 59 491, 1939) expressed the belief that “the persistence of 


(Footnote continued on next page) 
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In this connection, the figuies published by Berens, Elliot and Sobacke 
aie of particulai intei est These authors followed a large number of 
cases and found that opeiation alone hardly influences the condition 
of the sensonal letmal relationship A return to noimal letinal cor- 
1 espondence is found in a substantial number of patients if the operations 
aie combined with orthoptic procedures The figuies given by these 
authors are repioduced in table 1 

In concluding this sui vey of the pi maples of treatment of anomalous 
coi respondence, it can be stated that there is no one certain panacea 
for all cases In fact, the treatment of this condition is one of the most 
difficult problems in ophthalmology Even the most skilful application 
of all means at one’s disposal leads to a permanent cure in only a rela- 
tively small numbei of cases Again, all the factors which lead to the 
establishment of anomalous con espondence — the age of the patient, the 
individual adaptability and the completeness with which the noimal 
correspondence is repressed — play a decisive role m the success of the 
ti eatment 


abnormal correspondence in spite of diligent orthoptic treatment over a period 
of two to three months indicates the necessity for operation in the hope that the 
retinal correspondence which occurs in some 40% of the cases may become normal ” 
55 Berens, C , Elliot, A J , and Sobacke, L Orthoptic Training and 
the Surgical Correction of Strabismus A Comparative Study of Binoculai 
Vision in 324 Surgical Cases With and Without Orthoptic Training, A.m T 
Ophth 24 1418, 1941 


(To Be Concluded) 



News and Notes 

Edited by Dr W L Benedict 


UNIVERSITY NEWS 

The University of Michigan Department of Postgraduate Medi- 
cine, Department of Ophthalmology — The twenty-first annual mten- 
si\ e postgraduate course m otolaryngology and ophthalmology will 
be given from April 24 to April 30, at the University of Michigan 
Medical School, Ann Arbor, Mich , by the resident staff and the 
following guest lecturers Dr Albeit D Ruedemann, Cleveland, 
Dr Dohrmann K Pischel, San Francisco, Dr Edmund B Spaeth, 
Philadelphia, Dr Jack S Guyton, Baltimoie, Dr Elmer L Whitney, 
Detroit, and Dr Willis S Knighton, New' Yoik 

Applications or inquiries should be sent to the Department of 
Postgraduate Medicine, Univeisity Hospital, Room 2040, Ann Arbor, 
Mich Owung to the difficulty of obtaining accommodations, it is 
wuse to wuite at once for reservations to the Michigan Union, Uni- 
versity of Michigan Ann Arbor, or the Women's League University 
of Michigan, Ann Arboi 

GENERAL NEWS 

Optical Aids for Subnormal Vision — The Committee on Sensory 
Devices of the National Research Council has available a limited 
number of reprints of a condensation of the “Repoit on a Survey 
of Optical Aids for Subnormal Vision,” by V S Ellerbrock, recently 
published in the Journal of Ike Optical Society of Aina tea There 
are also available a limited number of copies of the original, unabudged, 
repoit This report, which was prepared to guide the committee in 
foimulating a program of research, deals with the theory and practical 
aspects of telescopic spectacles, loupes, reading glass magnifiers and 
projection systems, as well as with recommendations for possible 
improvements m these devices Copies of either of these lepoits will 
be mailed to piofessionally intei ested persons, on request to the 
Daitmouth Eye Institute, 4 Webstei Avenue, Hanover, N H 

Oregon Academy of Ophthalmology and Otolaryngology — The 
eighth annual spimg postgraduate couise m ophthalmology and otolar- 
yngology' will be held m Poitland, Ore April 7 to 12 1947 The 
Oregon Academy' of Ophthalmology and Otolaryngology and the 
University' of Oregon Medical School have arranged a program, and 
Di John Dunmngton, professoi of ophthalmology at Columbia Uni- 
versity College of Physicians and Surgeons, New' York, and Dr George 
Shambaugh, professoi of otolaryngology at Northwestern University 
Medical School, Chicago, wull be the speakers There will be lectures, 
clinical demonstrations and w'ard rounds Preliminary piograms will 
be available about March 1 Additional information may be procured 
from Dr Harold M U’Ren, secretary, 1735 North Wheeler Avenue, 
Portland 12, Ore 
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American Orthoptic Council — The next examination foi techni- 
cians by the Amencan Orthoptic Council will be held m September 
and Octobei 1947 The wntten examinations will be held at various 
cities m the counti) on Fuday, Sept 12, 194/ Only candidates 
passing the wiitten examinations will be pei nutted to take the oral 
and piactical tests, to be given m Chicago, Saturday, Oct 11, 1947 

Applications on the official form must be recen ed before July 1, 1947 

Communications may be addressed to the Amencan Orthoptic 
Council, 23 East Se^nty -Ninth Street, New \'oik 21 

Annual de Schwemitz Lecture — The 1947 de Schw einitz Lectuie 
w ill be given on Thursday , Nov 20, 1947, in Philadelphia, by r 
Di Bernard Samuels of New York, whose subject will be “Necrosis 
of Intraoculai Tissues ” 

SOCIETY NEWS 

Election of Officers, Amencan Academy of Ophthalmology and 
Otolaryngology — At the meeting of the Amencan Academy of Oph- 
thalmology and Otolarymgology in Octobei 1946 the following officers 
were elected president, Dr Alan C Woods, Baltimoie, president elect, 
Dr C H McCaskey' Indianapolis , executive secretaiyMxeasurer, Di W 
L Benedict, Rochester, Minn , secretary’- foi otolai yngology r , Dr O E 
Van Atyea, Chicago , secietaiy foi ophthalmology. Dr Algernon B Reese, 
New Yoik, secretaiy foi instruction in otolai ymgology, Dr Dean M 
Lierle, low a City , secretary for insti uction in ophthalmology, Dr A D 
Ruedemann, Cleveland, secretaiy for home study couises, Dr Lawuence 
R Boies, Minneapolis, secietary'- for public lelations, Dr Erling W 
Hansen, Minneapolis Councillors elected w'eie Di C H McCaskey, 
Indianapolis, Dr James M Robb, Detroit, Di C D Blassmgame, 
Memphis, Tenn , and Di W Ivan Lillie, Philadelphia 

Asociacion para Evitar la Ceguera en Mexico. — The Society for 
the Prevention of Blindness in Mexico wall hold a third scientific 
week from Aug 11 to Aug 16, 1947, in Mexico, DF Papers are 
invited and should be in the hands of the Asociacion para Evitar 
la Ceguera en Mexico, Gomez Fanas 19, Mexico, D F not later than 
July 10, 1947 
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TEACHING OF BASIC SCIENCES IN OPHTHALMOLOGY 

To the Edit oi — I Ime read with gieat mteiest the proof of Dr 
Cogan’s article on “Aims and Aids in the Teaching of Basic Sciences 
m Ophthalmology ” 

Dr Cogan’s insistence that “emphasis should be put on the teacheis 
and the couise oigamzed around them” is admirable His outline of 
the matenal to be covered in the basic sciences cannot but be helpful 
to any admimstratoi organizing such couises, and little exception can 
be taken to the fundamental value of the progiam he has outlined It 
is immediately obvious, however, that, bearing in mind the qualifica- 
tions of instructors and the subject matter to be coveied, such courses 
in basic sciences can be given only in medical centers where ophthal- 
mology is a majoi depaitment and the necessary teaching personnel is 
available Even in such centers the content of these courses will almost 
undoubtedly vary according to the individual interests, talents and 
opinions of the teaching staff This is well illustrated by the material 
suggested by Dr Cogan for the course in physiology — subjects in which 
Dr Cogan himself is preeminently interested and in which Ins own 
investigations have been most noteworthy 

Granted that the content of the courses given in various ophthal- 
mologic research centeis will vary considerably according to the qualifi- 
cations and interests of the different faculties, there are still several 
questions to be considered First, what is the value of such instruction 
to future interns in the aveiage isolated ophthalmic hospitals? Second, 
can all the men who take these courses with the idea of becoming 
ophthalmologists ultimately be placed m proper internships m ophthal- 
mology? Third, in the larger ophthalmologic centers, should this 
instruction be given preliminary to the internship, or should it be given 
as an integral part of the first year’s training? 

In answer to the first of these questions, unhesitatingly I should 
answer that such preliminary training would be of value to the future 
interns in the isolated ophthalmic hospitals and in the end would raise 
the standards of ophthalmology piacticed in such hospitals In many 
instances, such a couise in the basic sciences would be the one oppor- 
tunity of such interns to obtain insight into basic scientific ophthalmology 
Even though the prospective ophthalmologist may be better grounded 
m the basic sciences than his future preceptors, and so be liable to a 
rude awakening when he begins his actual clinical training, nevertheless, 
the general level of ophthalmologic practice will be considerably raised 
by this program 

Concerning the second point, however, one cannot but harbor grave 
doubts If entrance to these courses m the basic sciences is limited to 
men with the proper scientific background and to men who have already 
obtained internships m ophthalmology, full approval of the program is 
instantaneous However, at the present time eveiy ophthalmologic 
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institution is deluged with applications fiom would-be ophthalmologists 
The leasons for this aie obvious Fust, in addition to the nonnal 
number of recent giaduates who wish to become ophthalmologists and 
heretofoi e have comfortably filled the existing internships, theie are a 
numbei of men who undei normal conditions would have specialized in 
ophthalmology seveial yeais ago but have been delayed m starting then 
naming by their nulitaiy seivice Second, theie aie a great number 
of poorly trained and educated men who have completed their military 
seivice, aie dissatisfied with then foimei medical practice and now 
take the opportunity offered by the G I Bill of Rights to enter a 
speciality which the)' couectly believe to be lucrative and euoneously 
believe to be easy The gieat majonty of the latter group aie pooi 
material and even under noimal conditions would have great difficulty 
in obtaining hospital appointments Under present conditions then 
chances of so doing aie minimal It is unfoitunate, but true, that as 
a rule the applications of the lattei group wind up with the statement 
that they have been accepted foi such and such a course in the basic 
sciences and will be available for appointment on a certain date I 
have grave doubts whether any appreciable number of this gioup will 
ever succeed m obtaining the later necessaiy clinical training When 
one considers the limited number of ophthalmologic internships available 
and the present overwhelming number of applicants, it would appear 
that many of the graduates of these corn ses are doomed to disappointment 
in their desire to become properly qualified ophthalmologists Therefore, 
while I am m full approval of Dr Cogan’s proposition that men latei 
entering isolated ophthalmic hospitals should have this couise in the 
basic sciences as a pielunmary, I feel strongly that admittance to such 
basic courses should be limited to men who have either obtained then 
ophthalmologic internships 01 who have fair prospects of ultimately 
being properly placed 

On the last question I have laised, namely, the wisdom of giving 
these courses as a preliminary to internship m the larger ophthalmologic 
research and teaching centers, I am in complete disagreement with Dr 
Cogan’s opinion that the courses should be taken by a student just 
prior to his residency in ophthalmology if possible, but in any case not 
during his lesidency To my mind, the future ophthalmologist is 
vastly better able to appreciate the content of the basic science training 
if he is suriounded at the same time with evidences of its clinical appli- 
cation and if he realizes the necessity of a proper scientific foundation 
for his clinical work For example, a student of ophthalmic pathology 
is more able to appreciate the significance of histologic changes when 
he has some inkling of the varying clinical course of the disease he is 
studying Further, a student receives a stimulus from serving under 
an mstructoi in the wards of a hospital and then following the same 
man to his laboratory for basic training m the applied sciences To see 
the knowledge he gams m his basic courses — physiology, bacteriology, 
chemistry, anomalies of ocular movements and stereopsis, anatomy and 
■other sciences — directly applied to the actual care of the patient is to 
my mind much better training than straight didactic or laboratory 
instruction, divorced from clinical work 

In the larger ophthalmologic institutions such combined basic sci- 
entific and clinical instruction can be readily arranged The internship 



538 


ARCHIVES Of OPHTHALMOLOGY 


iuns thiough an entile )eai, and piaclically all men continue tor an 
additional yeai 01 longei I believe the wisu plan foi the training of 
ophthalmologists is to spiead the basic work in anatomy, pathology, 
physiolog), chemistiy, physiologic optics, muscular anomalies, etc, 
throughout the fiist yeai of training and to continue into the second 
year more achanced woik m pathology, bacteriology and other subjects 
which may be of especial interest to the individual student, thus allowing 
the young ophthalmologist an opportunity within certain definite 
limits, to develop along Ins own natuial inclinations 

Alan C Woods M D Baltimore 

Johns Hopkins Hospital 

Having been mtei ested m ophthalmologic education and the training 
of ophthalmologists foi twenty'-two years, it is my hope that the article 
by Dr Cogan wall act as a stimulus to better teaching While I am 
in geneial agieement with the ideas expiessed m this paper, I believe 
that a few points will beai discussion 

It is well lcnowm that many' clinicians have an inadequate knowledge 
of the basic sciences as applied to ophthalmology having obtained then 
training by preceptorslups or m an institution wheie only clinical practice 
is taught Any courses in the basic sciences added to such teaching 
are of inestimable value 

For many years studies in the basic sciences haie been an important 
part of the four y'ear period of training in ophthalmology' at the State 
University of Iowa College of Medicine It has been felt that one 
not grounded m such subjects cannot be a good clinician In addition 
the residents have been encouiaged to enhance then knowdedge of 
internal medicine, neurology and certain phases of pediatrics 

I am in agreement with Dr Cogan m Ins belief that the teacheis 
“either make 01 bleak the couise” Most assuredly', the instructors 
should be clinicians, since only' they' can emphasise important medical 
and surgical points 

I cannot agree in the belief that the basic sciences should be studied 
necessarily prior to the residency' in ophthalmology', and in no case 
during the period of residency From long experience, it is felt that 
the preferable method is to train interns m the basic sciences and in 
clinical ophthalmology' concuri ently, piefeiably' during the first two 
years of residency Taught m this mannei, the student is more stimu- 
lated to study, and by' daily application, foi example, of embi vology 
anatomy , bacteriology' and pathology to clinical practice he is made 
to realize the importance of a thorough knowdedge of the basic sciences 
As a consequence, an inclination to study some of the “dry” subjects 
is created It is the experience of my colleagues and myself that theie 
is much more interest m the basic sciences when they are applied daily' 
to clinical problems For example, in the couise m bacteriology, the 
student spends six months in the study' of external diseases and bac- 
teriology', during which time he makes smeais, cultuies and other 
laboratoiy tests on each patient seen in the clinic Thus, the clinical 
and laboratory findings are coi related, and the entire pictuie is fixed 
in mind Likewise, m the training m pathology' a patient with malig- 
nant melanoma, foi example, is examined in the clinic, and aftei 1 emoval 
of the ey'e gross and microscopic studies are made , 
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As to the amount of tiaming in the basic sciences, it seems that twelve 
weeks is not sufficient, six months would he piefeiable 

However, let tlieie be training in the basic sciences, wdiethei it is 
during, before 01 aftei the lesidency Moie interest and willingness 
to saciffice on the pat t of those who teach will lesult in a bettei profession 

C S O’Brien, MD, Iowa City 

I lieai til} appioie of the basic couise descnbed by Di Cogan 
It is difficult to see how any one could disapprove of it, since “the proof 
of the pudding is in the eating” and the couise has aheady been given 
so as to satisfy its students and teacheis Facts wffiich Dr Cogan 
did not mention, but which I undei stand to be tiue, aie that the course 
has been limited to thnty members, that many more applications have 
been leceived than could be accepted and that the course has been 
financed by tuition fees For several reasons, the course should be of 
benefit to ophthalmologists and to ophthalmology It wall attract 
desirable men and exclude or discouiage those obviously unsuited to 
become ophthalmologists It will stimulate qualified men to undertake 
ophthalmologic lesearch, and it will pioduce a reserve of futuie teachers 
It will induce ophthalmologists who have taken it to read the literature 
m their field and will enable them to do so with pleasuie and profit 
It is probable that at the outset the teachers will learn more from 
the course than will the students and that later the teachers will lose 
their enthusiasm By the time they do so, however, new teacheis may 
be available from the ranks of their foimer students 

In conclusion, I cannot refrain from noting that a paper wduch 
I wrote twenty-eight years ago (Suggestions Regarding the Teaching 
of Ophthalmology, Arch Ophth 49: 1 [Jan ] 1940), and wduch I 
read before the New’- York Academy of Medicine, Section of Ophthal- 
mology, is just beginning to bear fruit 

F H VERiiOErF, MD, Boston 

395 Commonwealth Avenue 

I have read with interest the article by Di David G Cogan entitled, 
“Aims and Aids in the Teaching of Basic Sciences in Ophthalmology ” 
There is no question m my mind but that a study course in the basic 
sciences as applied to the eye wall become a legulai pait of eveiy 
ophthalmologic lesidency m the country The experience gamed in 
organizing the course at Columbia Univeisity and in participating m 
the course at Harvaid and m the two courses sponsored by the 
Ophthalmological Study Council has gn en me a number of impressions 
which I should like to discuss m connection with Di Cogan’s paper 
I agree with Dr Cogan that only the exceptional person acquires 
adequate training m the basic sciences as applied to ophthalmology 
without an organized course Without such a course the average 
resident enters ophthalmology with only a superficial knowledge of 
the applications of the basic sciences to the eye 

As Dr Cogan says, the success of the course depends in large 
measure on the faculty, and it is m connection with the faculty that 
most of the difficulties have arisen In the course at Columbia it was 
originally planned that the basic science departments themselves should 
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fui nish the pi mcipal instructors, these to be supplemented by instructors 
from the depaitment of ophthalmology itselt w ho had had special 
training in the basic sciences but who were primarily clinical ophthal- 
mologists It was soon found that unless the instructors from the 
basic science departments had developed special interests in the eye 
their management of the course proved generally unacceptable to the 
residents These nonophthalmologic instructors tended to offer simply 
a review course in the basic sciences, without making any attempt 
to apply then knowledge to specific problems in ophthalmology 
Generally speaking, it is not possible m any one school to assemble 
instructors who have special ophthalmologic interests in all the fields 
of the basic sciences Some sort of compromise must therefore be 
made Perhaps one method would be to stimulate interest in ophthalmic 
problems among the members of the basic science departments by 
offering adequate remuneration to the instructors foi their tune and 
effort An alternative possibility' would be to bring in instructors 
from other schools Bringing in outside help has the advantage that 
superior instructors can be chosen who will be able to maintain the 
interest of the residents, but there is the great handicap that such 
instructors must in general rely wholly' on didactic instruction, without 
the advantage of supplementary laboratory work I agree thoroughly 
with Dr Cogan that the basic course must have laboratory' instruction 
m addition to the didactic work if it is to be truly successful 

There must be a happy' balance between didactic instruction and 
laboratory instruction A course heavily weighted on either side will 
be unsatisfactory In this connection, it is of interest to refer to the 
two courses sponsored by the Ophthalmological Study Council, m 
which lack of adequate laboratory facilities w T as balanced in large part 
by the superiority of the teaching staff This course, unlike the 
university-sponsored courses, had the benefit of outstanding instructors 
m each subject, impoited from all parts of the country', w'hose enthusiasm 
and prestige w'ere able to compensate in large part for the absence of 
laboratory facilities It should be mentioned, how'ever, that a certain 
amount of laboratory work was made available in the second of the 
Council’s tw'o courses At the other extreme is the course too heavily 
weighted on the laboratory side, in which much valuable time is lost 
m conducting useless experiments and with which the students become 
exhausted and bored Much greater skill is required on the part of 
the instructor in handling the laboratoiy' demonstrations than in ordinary 
didactic instruction It is often better to have the experiment performed 
by the instructor in front of the class than by the individual members 
of the class Students in ophthalmology' should not be returned to the 
freshman level of medical study' 

The value of w'eekly' examinations w'as w r ell show'n in the courses 
of the Ophthalmological Study Council Knowledge that the exam- 
ination was to be given on the material currently presented served as 
a healthy stimulant to the student, and returned papers with correc- 
tions served to point up deficiencies The grades m these courses 
should be saved for presentation to the American Board of Ophthal- 
mology', to be used as an aid in determining the fitness of applicants for 
examination 
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I agiee with Di Cogan that the piopei time foi the basic science 
couise is just prior to the beginning of the lesidency Experience at 
Columbia Unneisity showed that it was highly undesnable to have 
the course run simultaneously with the clinical work Inevitably, calls 
fiom the waids and clinic obtained priority over calls from the course 
This does not mean m any sense that tiaming in the basic sciences 
should be discontinued dunng the lesidency Ocular pathology, for 
example, is a subject which must have continuous application, as in 
weekly pathologic seminars, to enable the resident student to correlate 
his clinical and pathologic observations Ophthalmic bacteriology is 
another subject which must have continuity and is best taught by 
requiring the lesident to paiticipate in a clinic for external diseases 
and to make his own cultures and microscopic slides 

Finally, eveiy effort should be made in the university eye clinic to 
turn the interests of the younger men toward the basic sciences In the 
past, pathology has received the gieatest attention, but there is no 
reason that each univeisity staff should not have an ophthalmologist 
qualified to teach and do expei unental woi k in each of the basic sciences 
There should be no hesitancy in calling on the basic science depart- 
ments themselves for aid m the course, but I wish to stress again my 
belief that only exceptionally can the nonophthalmologic instructor in 
the basic sciences furnish the liaison between his science and ophthal- 
mology that is absolutely essential 

Phillips Thygeson, M D , Los Altos, Calif 

P O Box 622 

I was very much interested in Dr Cogan’s aiticle on the teaching 
ot basic sciences in ophthalmology 

The outline is that of a truly basic couise and is moie comprehensive 
in the fundamentals than is usual in such courses Any university that 
offers similar studies will be delighted with the outline presented The 
division of hours is somewhat like that given at Washington University 
School of Medicine 

Of particulai value is the appaient participation of the student in 
the laboratory work Not only would twelve weeks of purely didactic 
teaching be unbearable, but the material would be poorly absorbed It 
is only by delving into subjects with hands and eyes, as well as ears, 
that true understanding is gained and facts and theories are digested 
sufficiently for their retention 

My criticism of a purely basic coui se that does not include pathology 
and refraction is that it does not prepare a man adequately for the resi- 
dencies that are now available in nonteaching institutions, since m 
most of these hospitals there is one to teach such subjects satisfactorily 
The result is usually that the lesident in ophthalmology learns his 
refi action by “hit or miss” methods, reading textbooks and occasionally 
picking up a few words of advice from a busy visiting staff ophthal- 
mologist He generally gets no instruction at all in pathology Other 
subjects might be mentioned, such as muscle' studies, orthoptics and 
piactical perimetry, wdnch need to be taught personally It is agieed 
that these are not basic subjects, but they cannot be picked up and well 
understood without more definite instruction than a resident is likely 
to get in most hospitals y 
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Fox these reasons, it has seemed to me that the basic sciences in 
ophthalmology should be taught along with the clinical instruction 
Therefoie, at Washington Univeisity the so-called basic course, of eight 
months, has been a combination of basic and clinical training, appioxi- 
mately tw r o hours a da) being devoted to the basic work and six hours 
to clinical studies This, to me, is the* ideal auangement, and I strongh 
favor it when possible 

The giving of a splendid basic course, such as Di Cogan has out- 
lined, is indeed of gieat value, and the intelligent student will be able 
to build satisfactory on it But he will be indeed fortunate if he can 
later find a residency where he will leceive S)Stematic instruction m 
the clinical subjects Lawrlxch T Post, M D , St Louis 

Washington University School of Medicine 

The aims of the basic science course m ophthalmology which Di 
Cogan has outlined are ideal Any good student fortunate enough to 
take such a course given by Dr Cogan and his associates should not 
only be thoroughly gioundcd in fundamental subjects but should also 
have acquired some knowledge of experimental methods Association 
with such a group could not help but stimulate his curiosity, and it is 
more than likely that from it many top-ranking clinicians with an 
investigative turn of mind would eventually be produced One cannot 
emphasize too strongly, however, as Dr Cogan has only modestly 
hinted, that the success of such a course depends entirely on the personnel 
of the department giving it There are not many institutions in this 
country in which a similar group of men form a staff capable of present- 
ing such a course and having sufficient time to conduct it personally 
To be realistic, there are probably not more than six residencies in 
this country in an institution where such a couise could be given 

I made the statement that any good student accepted foi this couise 
would be fortunate By the term “good student” I mean one who is 
suitable It must be recognized that not all physicians who wish to 
become ophthalmologists have the same objectnes, interests 01 capabili- 
ties The course which Dr Cogan has outlined is designed only for 
those students of supenor mental caliber who ha\e an intei est in the 
academic aspects of ophthalmology, as w^ell as its piactice, and who 
hope eventually to become associated with a teaching institution where 
research is done For any other type of student the laboratoiy woih 
m physiology pioposed in this paper would be ill suited 

Fifteen years ago I organized such a couise foi the students m the 
graduate school of ophthalmology at the University of Pennsylvania 
It was limited to the physiology of the eye My thought was to have 
the students repeat m the laboratory some of the sound experimental 
work in the older hteiature which had yielded proved ideas incorpoiated 
in present day thinking, so that the student could see foi himself how 
present conceptions had been arrived at Considerable time and thought 
were expended on setting up a series of experiments which could be 
performed by a small class without much pievious experience in labora- 
tory work The results were disheai tening Out of a class of approxi- 
mately 15 men, there were 2 or 3 who may have benefited The others 
carried out the laboratory instructions fairly satisfactorily but showed 
little understanding of what the experiment w r as intended to prove and 
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no interest 01 initiative m carrying the reasoning of the expenment 
further Most of these men were good students, but their chief interest 
was m practical ophthalmology They had had no laboratory experi- 
ence, and their poweis of leasonmg from expenmental data had nevei 
been developed The failuie was not theirs, but mine, m that I had 
not selected the type of man fiom the class who would have benefited 

I am skeptical, therefoie, whether the course as outlined by Dr 
Cogan will have very widespread usefulness To be successful, it must 
be limited to just the type of man who benefits from this kind of 
msti uction 

In the residency in ophthalmology at the Univeisity of Pennsylvania 
Hospital, the basic sciences are taught in the Graduate School of Medi- 
cine dunng the first eight months of the residency While the students 
do laboratory woik in anatom), embryology, histology, pathology and 
physiologic optics, no labiatory periods are given in either physiology 
or chemistry By the time the lesident has been with us foi two years, 
my colleagues and I have had an opportunity to determine whether or 
not he is the type to do experimental woik The men showing the 
mental qualifications and interest aie then selected m the third yeai, 
when they carry on research with the various members of the staff 
and eventually are given problems of their own 

To summarize, I believe Dr Cogan’s course is ideal if given by a 
staff similar to his to students whose mental capacities and interests 
are suitable It will not have widespread application, because there are 
not many institutions where a similar group of trained teachers are 
to be found who have the time to give twelve weeks to the presentation 
of such a course Fuithei, the number of men who will be found suitable 
for this type of teaching is small 

Francis Heed Adler, M D , Philadelphia 

313 South Seventeenth Street 

Dr David Cogan’s discussion of the “Aims and Aids m the Teaching 
of Basic Sciences m Ophthalmology” offers much valuable help to 
those who are planning the organization of such courses I agree 
with him that an increasing number of institutions will require such 
training as a prerequisite to clinical residency Of those institutions 
which do not insist that such training be completed before the appoint- 
ment to the lesidency is made, an increasing number will require some 
such instruction as part of the resident training program At every 
stage m training and practice those who have had such a review demon- 
strate its advantages 

With Dr Cogan’s aims I am m entire agreement Two of his 
conclusions (relating to the teaching staff and the period of the course) 
will probably be challenged, but the difficulties which my associates 
and I have encountered m conducting a review of the basic sciences 
at Columbia have led us to share his convictions 

The Faculty — It is evident that facilities for teaching a compre- 
hensive review course m the basic sciences are at present to be found 
only m the large teaching centers Since the other medical specialties 
are also interested in promoting training in the basic sciences for future 
i esidents m their specialties, several medical schools have organized 
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basic science faculties, usually opeiating under the dean or the associate 
dean m charge of graduate instiuction Theie is such a basic science 
faculty at Columbia University, and it v as our hope to use this faculty, 
in common with the othei specialties, for instruction in the basic sciences 
in ophthalmology This hope has not been fulfilled Members of the 
basic science faculty who were not ophthalmologists or who had not 
acquired special interests in this field did not seem to realize the prob- 
lems associated with ophthalmology or to fulfil the highly specialized 
needs of the course There was too much extraneous material unrelated 
to ophthalmology, and too often the teaching was simply of first or second 
year medical school caliber 

Another plan pioposed the utilization of three or four full-time 
members of the ophthalmologic faculty to do all the teaching In periods 
between basic science courses these faculty members would devote full 
time to laboratory direction or studies This plan has serious disad- 
vantages It is difficult to find an adequate teaching staff with the 
deep interest in and enthusiasm for all the subjects to be covered 
The teaching tends to become too didactic and academic 

In our experience, the use of members of the clinical attending staff 
who are actively practicing ophthalmology, supplemented by the 
assistance of the full-time nonclimcal staff, has proved most satisfactory 
It distributes the teaching over a large number of men and assigns 
to each the subjects m which he has special training and interest At the 
end of each course reports received from faculty members on the 
caliber and peifoimance of the students are evaluated, together with 
similar reports from students on the instructors and material, with a 
view toward modifying the content or arrangement of the subsequent 
course 

The Time — I agiee with Di Cogan that the course should be taken 
just prior to, but not during, the residency If properly organized and 
conducted, the review course in the basic sciences is a full-time occupa- 
tion for several months, and it is my feeling that it should not be 
undertaken when other demands on time and attention are likely to 
cause conflicts By other demands I mean, for example, calls to the 
ward to take histones or make physical examinations, to perform 
laboratory tests or to act as assistant The student should have maxi- 
mum freedom from responsibility and maximum opportunity for diligent 
application The pursuit and application of his basic science studies 
can and should be carried on into his period of residency, and many 
of the short items m the curriculum can well be placed m both the basic 
science and the resident training schedule 

Dr Cogan’s outline of the content of the Harvaid couise is piactical 
and well balanced At Columbia we assign a higher percentage of 
time to bacteriology and virus studies, a lower percentage to neurology 
and neurophysiology and a considerably higher percentage to mis- 
cellaneous studies (such as biostatistics, diagnostic tests, ophthalmologic 
histories and examinations and evaluation of clinical and scientific prob- 
lems) Within moderate limits, the time assigned to each subject 
will vary with the facilities — faculty, clinic and laboratory — for teach- 
ing it My feeling at present is that a good comprehensive review 
in the basic sciences can be given m a full-time four months’ course. 



CORRESPONDENCE 


545 


of appi oximately eight hunched hours, about four hundied of which 
are given to lectures and laboiatory work 

There is a wide divergence of opinion between those who take the 
“let them dig it out foi themselves” attitude and those who , believe 
that every conference hour should be carefully prepared for, summarized 
and evaluated While one is not dealing with preparatory school 
students or medical undergraduates, I firmly believe that the amount 
of material to be covered m foui months requires careful faculty prep- 
aration and considerable discussion The faculty member is m a much 
better position to evaluate the present status of knowledge than is the 
student, particularly with reference to sources of material At Columbia 
we allot about one-half the time (four hundred hours) to study periods, 
not counting evenings, and divide the other four hundred hours between 
laboratory work, with demonstrations, and lectures, conferences, dis- 
cussions, quizzes and seminars Didactic work may be supplemented 
with examinations, quizzes or, pieferably, seminars, in which students 
prepare, discuss and defend theses Six review periods are conducted 
by an administrative officer (we use the director of research), who 
can direct or encourage individual investigations into fields for which 
the student has special talent or training 

The preparation of laboratory outlines, including notes, notebooks, 
photographs, bibliographies and reprints m each subject, has proved 
of great help in systematizing the material covered So many laboratory 
data (chemical formulas, preparation of stains, details of technic, optical 
equations and formulas and tabular data) are so easily twice learned 
and thrice forgotten that this matenal should be stored in a place 
where it is immediately available when needed In this way, the 
student’s mind and attention can be freed for more impoitant aims* 
the development of a breadth of view, clear thinking and careful observa- 
tion, with critical analysis or evaluation of what he sees, reads and hears 

LeGrand H Hardy, M D , New York 
23 East Seventy-Ninth Street 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Congenital Anomalies 

Persistence and Hyperplasia or the Primary Vitreous A B 
Reese and F Payne, Am J Ophth 29: 1 (Jan ) 1946 

Reese and Payne altnbute the increased frequency of retrolental 
fibroplasia to a lower moitahty of premature babies They describe 
four clinical types of this condition, and report 50 cases They dis- 
cuss these from the standpoint of diagnosis , the embryologic, pathologic 
and etiologic aspects, and treatment vy c t? fese 


Congenital Anomalies Following Maternal Rubella in Early 
Weeks or Pregnancy, with Special Emphasis on Congenital 
Cataract C FI Albaugh, JAMA 129.719 (Nov 10) 
1945 


Albaugh reviews the literatuie and reports 9 cases of congenital 
abnormalities in the infant following an exanthem m the mother in 
the early weeks of pregnancy The following summary is supplied 
Available data suggest that 100 pei cent of the mothers who contract 
rubella in the first two months, and approximately 50 per cent of those 
who contract it during the third month of pregnancy, will give birth 
to infants with congenital anomalies 

The commonest lesions in the infants are cataract, cardiac septal 
defects and patent ductus aiteriosus, deaf-mutism and microcephaly 
Nearly all the infants are poorly developed and are feeding problems 


General 


W Zentmayer 


Moscow Eye FIospital A Uspensky, Brit J Ophth 30:372 
(June) 1946 

Uspensky gives a brief description of the Moscow Eye Hospital, 
one of the oldest ophthalmologic institutions in the country It was 
founded one hundred and twenty years ago The outpatient department 
is visited daily by 500 patients The number of beds is 250 The hos- 
pital has adjunct clinics for thorough special examinations of the 
patients It holds pei iodic and regular scientific conferences for 
exchanges of expenence and maintains close contact with l elated insti- 
tutions "W Zentmayer 

General Diseases 


Oxycephaly Associated with Klippel-Feil Syndrome and Other 
Skeletal Defects A L Peter, Am J Ophth 29 685 (June) 
1946 

Peter reports 4 cases of mild oxycephaly in which skeletal defects 
weie present The chief complaint m all cases was inability to wear 
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the oidmaiy type of helmet He piesents these cases to show that this 
condition exists in mild form and shows few, if any, symptoms 

W S Reese 


OCULOGLANDULAR TULAREMIA A A SlNISCAL, Alll J Ophth 

29:698 (June) 1946 

Smiscal lepoits 3 cases of proved oculoglandular tularemia, m all 
of v Inch a domestic animal which had been pieviously ill was deemed 
the agent of tiansnnssion, although it was impossible to deteimme 
positively that the animal’s illness had been tulaiemia 

W S Reese 

General Pathology 


A Contribution to the Pathology or Bowman’s Membrane 
A Loewenstein, But J Ophth 30:317 (June) 1946 

Loewenstem studied the histologic changes m Bowman’s membrane 
m a case of band-shaped corneal degeneiation and m glaucomatous 
ejres, as veil as the concietions in Bowman’s membrane m a case of 
late changes following mustard gas (dichloroethyl sulfide) mjuiy to the 
eye and m a case of hypei tensive retinopathy He concludes that 
precipitation of calcium phosphate in Bowman’s membiane may be 
due to a slowing down of corneal metabolism Carbon dioxide escapes , 
alkalosis sets m, and calcium phosphate is condensed m the tissue with 
the slowest metabolism, which is Bowman’s membrane The influ- 
ence of light in this process of precipitation is likely A calcified 
Bowman’s membrane is an obstacle to the exchange of normal fluid 
from the epithelium to the anterior chamber Its sequel is the estab- 
lishment of an amorphous eosinophilic substance in front of Bowman’s 
membrane, which was observed m a case of band-shaped corneal 
degeneration and in a case of late, progressive macular corneal opacities 
after mustard gas (dichloroethyl sulfide) poisoning Inci eased intra- 
ocular pressure may be a further obstacle to the entrance of fluid into 
the inner eye The frequency of hemispherical bodies m Bowman’s 
membiane m cases of primary and secondary glaucoma may be due 
to the precipitation at this border zone A case of artenal hyper- 
tension is described m which another foim of purple-staining concre- 
tions was piesent in Bowman’s membrane and in the superficial scleral 
layers The precipitation may be a general metabolic deterioration of 
the ocular walls W Zentmayer 

Injuries 


An Analysis and Follow-Up of 301 Cases of Battle Casualty 
Injury to the Eyes G I Scott and I C Michaelson Brit 
J Ophth 30:42 (Jan) 1946 

Three hundred and one cases of battle injury to the eyes were 
analyzed and the men followed until they either were repatriated or 
had returned to duty 

Fifty-eight patients (19 per cent) had bilateral injury, 23 (76 per 
cent of the total number and 40 per cent of the men with bilateral injury) 
becoming ceitifiably blind 
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In approximately SO pei cent of cases of injuries caused by grenades, 
land mines or booby traps the explosion occurred within 3 yards 
(2 7 meters) In approximately one third of cases of foreign bodies 
situated m the vitreous extraction was done with the electromagnet 
by the posterior route 

In 40 per cent of all cases of severe injury to the eye useful vision 
was retained, acuity being 6/12 or better m 20 per cent In an addi- 
tional 16 per cent, however, the defect was due to uncomplicated 
cataract, the eye being therefore potentially useful 

The final visual acuities in cases of perforation, contusion and con- 
cussion are compared, concussion being less destructive than contusion 
and perforation being considerably more serious than either in its effect 
on function 

A distinguishing feature is indicated between the clinical findings 
m cases of air-conducted and in cases of tissue-conducted concussion 
injuries to the globe The pathogenesis of this distinction is suggested, 
The principal causes of serious visual defect (6/60 or less) m cases 
of perforation, contusion and concussion are summarized Infection 
appeared to be a negligible factor 

No case of sympathetic ophthalmia is recorded 
A follow-up study of 249 cases showed that over 60 per cent of the 
men returned to full duty w Zentmayer 

f 

Amniotic Membrane Grafts in Caustic Burns of the Eye 
(Burns of the Second Degree) A Sorsby and H M Symons, 
Brit J Ophth 30:337 (June) 1946 

The authors feel that in the absence of control clinical or experi- 
mental evidence the results recorded here must be taken as an expression 
of clinical opinion, rather than proof Most caustic burns are of the 
second degree These burns show a localized and relatively superficial 
conjunctival lesion and a variable superficial corneal lesion For these 
burns, which are both common and productive of much disability, 
grafting with amniotic membrane appears to offer a simple means of 
considerably reducing the normally protracted course of recovery and 
preventing both corneal and conjunctival complications Thirty patients 
were treated with human amniotic membrane Recovery was rapid, 
and there were few complications and sequelae Grafting immediately 
or after one or two days is advocated for second degree burns of the eye 

W Zentmayer 

Instruments 

An Exophthalmometer for Direct Measurement A Gormaz, 
Brit J Ophth 30: 350 (June) 1946 

The instrument consists of a metal millimeter rule carrying one 
fixed and one movable vertical stem resting on the outer orbital cantln 
A central movable vertical stem, calibrated m millimeters and terminat- 
ing m a shallow cup, can be moved into position over the eye to 
give the measurement of the projection of the corneal apex beyond the 
level of a plane formed by the two orbital canthi In no normal case 
has the summit of the cornea as determined by these readings been 
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less than 12 mm above the fixed bony landmaik of the outer oibital 
canthus Geneially the leading is 14 to 16 milhmeteis The article 
is lllustiated w Zentmayer 

Lens 


Simultaneous Detachment of the Choroid and Retina After 
Cataract Operation H Arruga, Barcelona, Spam, The 
Author, 1946 

1 The author couoborates the fiequency with which the letmal 
detachment occurs at the same time as the choroidal one, as pointed out 
by Bonnet and Grand-Clement 

2 The posterioi oi lateral location of the letmal detachment is 
always next that of the choroid, a fact suggesting that the exudate, 
instead of occupying the subchoroidal space, is situated under the retina 
and raises it 

3 The retinal detachment disappeais at the same tune that the 
choroidal one does , therefore, the two have the same benign and 
transitory character 

4 The pathogenesis of the two kinds of detachment is probably the 
same, with the difference that the extravasated fluid collects in the 
subchoroidal space in the one and on the inner surface of the choroid m 
the other 


5 In 1 case m which a true detachment of the retina occurred, two 
and one-half months after the operation, the position of the tear was 
an indication of its lack of relation to the postoperative detachments of 


the choroid and retina 


Humberto Escapini 


Corneal Section and Sutures in the Cataract Operation 
H Arruga, Barcelona, Spam, The Author, 1946 

The section m the limbus with conjunctival sutures heals quickly, 
but the union is not firmly closed against intraocular pressure and 
blepharospasm The sutures are easily inserted and removed and if 
tied tightly fall out of themselves after six days A stronger closing 
but a slower cicatrization of the wound is found when corneal or 
corneoscleral sutures are used Very fine needles are necessary The 
threads are sometimes difficult to extract If the section is in the 
periphery and scleral, there is a tendency to hemorrhage from the vessels 
as they cross the anterior scleral region When the incision is made 
m the limbus and the sutures include the cornea, sclera and a part of 
the conjunctiva, the union is solid, the healing is rapid and removal 
of the sutures is relatively easy Arnold XCnapp 


Methods of Examination 

The Ultra-Violet Ophthalmoscope T DeMent, Brit T Oohth 
30:370 (June) 1946 V 

The instrument consists of a round mnror, either concave or plane 
Mounted in the central perforation of the mirror is a small circular 
window of an ultraviolet opaque medium, such as Noviol glass or 
Wratten 2-A filter Behind this, on a rotor, may be mounted one or 
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more filteis of transmission suitable for special observations, such as 
color analysis by filter ladiometiy The ophthalmoscope is used 
exactly like its conventional counterpart A source of filtered ultra- 
violet light (of “long wavelength/ 5 i e , 3,650 angstrom units) is 
placed behind the plane of the subject’s face, and the beam is directed 
toward the reflecting miiror, which is held in the line of vision of 
the subject and directed into the eye There appears to be a number 
of interesting possibilities for use of the ultraviolet ophthalmoscope 
m medical and biologic science, not only for study of the internal ocular 
structures but for examination of such exposed regions as the brightly 
fluorescent scleia w Zentmayer 

Neurology 

Bitemporal Hemianopia YV O Lodge, Brit J Ophth 30 276 
(May) 1946 

Lodge leports 3 cases ot bitemporal hemianopsia The first case 
was that of a gul aged 15 years with bilateral papilledema and 
Frohhch’s syndrome Only the inferior nasal quadrants of the fields 
of vision weie intact A diagnosis of adamantinoma Mas confirmed 
histologically The tumor was removed by a tiansfrontal operation 
The patient died of a recurrence of the growth The second case was 
that of a man aged 35 The left field of vision showed a complete 
temporal defect The right field showed a central scotoma without 
peripheral hemianopsia, the optic disks were pale The tumor proved 
to be a meningioma of the olivary eminence of the sphenoid bone 
It -was successfully removed, but the patient died one year later of a 
recurrence The third case Mas one of chromophobic adenoma in a 
woman aged 28 The fields shoM'ed bitemporal hemianopsia A para- 
nasal operation was perfoimed and a radon seed inserted Five years 
later papilledema M'as present, and bitemporal hemianopsia recurred 
The tumor was removed One year later there M r as little vision in the 
right eye, but on the left side vision M'as normal The author’s approach 
to intrasellar tumors is a modification of the Chian operation The 
aiticle is lllustiated yy- Zentmayer 

Ocular Muscles 

Amblyopia ex Anopsia in the Armed Forces G E Morgan, 
Am J Ophth 29: 713 (June) 1946 

Morgan analyzed 77 cases of amblyopia m the aimed forces and 
found that the loss of vision was associated with strabismus in 56 per 
cent and with marked anisometropia m 30 per cent, in the remaining 
14 per cent no associated etiologic factor was noted Almost one-half 
the patients were seen by an ophthalmologist before the age of 7 years 

W S Reese 

The Treatment of Convergence Deficiency, 1933-1944 S Mayou, 
Brit J Ophth 30: 354 (June) 1946 

The purpose of this somewhat lengthy article is to outline the 
progress made m the treatment of convergence deficiency at the Central 
London Ophthalmic Hospital during the past eleven years and to set 
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out, m somewhat gieatei detail, the methods developed by the'authoi 
which are now employed to treat it The subject is discussed under 
the headings of development of tieatment, compaiative methods of 
tieatment, symptoms and causes, the psychologic approach to treat- 
ment, detailed tieatment and conclusions Under the last heading, 
the author states that the numbei of patients of all ages with con- 
vergence deficiency is large and that the symptoms, which may include 
migraine, aie extremely unpleasant, the psychologic element is often 
piesent, and paiticulai attention must be paid to the patient’s mental 
approach both befoie and dunng treatment, since the successful remedy 
lies largely in his own hands Caie should be taken when testing 
and treating a patient with an esophoria, since many of these persons 
have a conveigence deficiency as well Even patients who are ortho- 
phoric and can actually conveige may benefit from treatment, while 
many patients with small lefractive enors are able to dispense with 
their correction after they have been tieated Above all, treatment 
can be quick and effective — on an average, two tests and five half-hour 
lessons — but must be taken under trained supervision, it should aim 
at building up voluntary convergence and teaching the patient to relax 
once convergence is established, since voluntary convergence alone can 
pi event a lecunence of the symptoms in after yeais If a patient 
is discharged as cuied after undergoing the tieatment described in 
this article, it may be said with some ceitamty that, with the exception 
of the patient with symptoms of migraine, who may need a subsequent 
lefresher course, the risk of his having to letuin foi fuither tieatment 


is infinitesimal 


W Zentmayer 


Parasites 


Ocular Myiasis R E Giqueauk and R Garcia Ochoa, An argent 
de oftal 5:79 (July-Sept ) 1944 


A discussion of myiasis in general is given The subject of ocular 
myiasis is then tieated, and the case of a baby 3 months old is reported 
The baby was otherwise normal except for some tumefaction around 
the right ear The right eye showed congestion, more intense at the 
caruncle and the semilunar fold The mother had noticed that a worm 
came out at the inner angle and sank again into the tissues The author 


could not see the worm, but by bringing a piece of cotton wet m chloro- 
form to the inner canthus he could verify the presence of typical larvae 
embedded in the tissues Worms were also found m the right ear by 
an otologist All the larvae were removed by applying a cotton pledget 
wet in chlorofoim to the eye, and the child recovered uneventfully 
except that the conjunctivitis produced by the application of chloroform 


lasted for some tune 


H F Carrasquillo 


Pharmacology 


Detergents or Wetting Agents R J Roth, Am T Ophth 29:717 
(June) 1946 

Roth reviews the physical and chemical charactei istics of wetting 
agents and cites two properties that could be utilized by ophthalmologists, 
namely, (1) increased solubility of the drug in a solution of the proper 
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detergent, peinntting a higher concentration of the drug in solution to 
come m contact with the eye, and (2) increased corneal permeability 

W S Reese 

Refraction and Accommodation 

Report from the Wilmer Institute on the Results Obtained 
in the Treatment or Myopia by Visual Training A C 
Woods, Am J Ophth 29: 2S (Jan) 1946 

Woods concludes from this interesting study of 103 persons with 
myopia that, with the possible exceptions of educating some patients 
to interpret blurred retinal images more carefully and of convincing 
some others that they could see better even though there was no actual 
improvement, the visual training given these patients was of no value 
foi the treatment of myopia -ry g Reese 

Retina and Optic Nerve 

Malaria Therapy in Syphilitic Primary Optic Atrophy W L 
Bruetsch, J A M A 130: 14 (Jan 5) 1946 

From the microscopic study of the visual pathways in 70 cases 
representing all types of syphilis of the central nervous system, it 
became apparent that primary syphilitic atrophy of the optic nerve is 
due to a chronic inflammatory process followed by degeneration of the 
nerve fibers One of the most important effects of malarial therapy 
consists in arresting the inflammatory phase of the neurosyphihtic process 
Malarial therapy, besides changing the tissue immunity, inhibits the 
inflammatory elements of syphilitic optic nerve atrophy, and the 
secondary degeneration of the nerve fibers ceases In favorable cases one 
course of malaria treatments will suffice If visual failure continues 
to progress, one should contemplate another course of malarial therapy 
Quartan malaria (Plasmodium malariae) will have to be used, since 
m the interim immunity has developed to the tertian strain, with which 
the patient was previously inoculated 

To follow up malarial therapy with injections of penicillin or to 
give the drug concomitantly may be worth while To rely on penicillin 
alone is hazardous Routine antisyphihtic treatment is entirely 
inefficacious for syphilitic optic nerve atrophy, and the patient will 
become blind almost as rapidly as though he had received no treatment 


at all 


W Zentmayer 


Retinal Hemorrhages in Aplastic Anemia R J Buxton, Brit 
J Ophth 29. 632 (Dec ) 1945 

The patient, a Basuto aged 28, was receiving treatment for syphilis 
The blood picture was that of aplastic anemia There was no regenera- 
tion of blood cells The optic disks showed blurring of the upper nasal 
edges only The retinal vessels were normal m size and contour, with 
slight haziness of outline near the disk, the retina was pallid, and there 
was some edema about the disk Three types of retinal hemorrhages 
were noted (1) moderate-sized, flame-shaped plaques, up to 2 disk 
diameters in length, some with a yellowish center, which at times 
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glistened slightly, (2) narrow streaks about 1 disk diameter long, 
close to the blood vessels and (3) two or three petechial hemorrhages 
apd one small area of exudate m the macular region 

The article is illustrated yy Zentm\yer 


Ocular Signs in the Prisoner of War Returned from the Far 
East G C Dansey-Browning and W M Rich, But M J 
1:20 (Jan 5) 1946 

Of the 30 men who weie released at the recapture of Rangoon, 
who had been prisoners of war from two to three years, 27 had beriberi 
These men were examined for their ocular symptoms Ten had bilateral 
central scotoma The periphery of the field was not conti acted, 
vision could not be brought up beyond 6/60 Examination of the 
fundus revealed pallor of the disks, which included primary atrophy 
of the optic nerve m 4 men, pallor of the papillomacular bundle in 4 
and pallor of the temporal half of the disk in the remaining 8 Not 1 
of these 30 men examined showed ocular symptoms of ai lboflavmosis, 
while during the same period 2 men from the German pnson camps 
who had not had beriberi had a definite increase in limbal vascularization 
The scotoma extended from the point of fixation to the enlaiged 
bhndspot and piesented a tail The authors cite the modern theory 
of the causation of tobacco-alcohol amblyopia, namely, that the condi- 
tion is due to a deficiency of thiamine, at the same time, they agree 
to the fact that the exact nature of the deficiency of nutritional neuritis 
remains obscure They think that there is a relationship between the 
scotoma m these cases of beriberi and the scotoma of the toxic 
amblyopias As the optic nerve is a part of the central nervous system, 
the damage done to the nerve proper by the axial optic neuntis of 
beriberi is final, and any improvement of vision can be but slight 

Arnold Knapp 


Report of a 
1945 


Thrombosis of the Central Vein Due to Trauma 
Case R Bruckner, Ophthalmologica 109:203, 

A man aged 40 sustained two contusions of the light eye within a 
week Two months later partial obstruction of the central vein occurred 
m this eye The patient had been m excellent health, and no cause 
could be found to account for the lesion The author assumes that the 
venous obstruction was due to trauma p. pj ^ DLER 


Principles in Surgical Treatment of Retinal Detachments 
M Rosenblum, Vestmk oftal 25: 10, 1945 

About 1,000 operations for retinal detachment have been pei formed 
since 1933 at the von Helmholtz Institute The Gomn and Lindner 
methods, which were first used, gradually gave way to diathermy 
Successful results were obtained m 54 3 per cent The patients were 
followed for several years The advantages and disadvantages of various 
methods and operations for detachment of retina are discussed 

O Sitchevska 
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Trachoma 


Incipient Pannus as a Sign or tiie Primary Corneal Infection 
or Trachoma and as an Important Criterion tor the 
Early Diagnosis or the Disease P K Kuo, Am J Ophth 
29: 645 (June) 1946 


Kuo discusses the difficulties in diagnosis of trachoma and states 
that careful examination with a loupe and focal illumination usually 
leveals neovascular sproutings from the pericorneal vascular loops 
of the uppei overhanging limbus into the transpai ent part of the cornea 


Tumors 


W S Reese 


Transcranial Removal or Intraorbital Tumors T G Love and 
W L Benedict, J A M A 129.777 (Nov 17)' 1945 

In a consecutive series of 35 cases of mtraorbital tumor, the trans- 
cranial appioach through the roof of the orbit afforded excellent visu- 
alization of the pathologic growth and the important structures within 
the orbit and permitted removal of tumors which it would not other- 
wise have been possible to remove There was only 1 death in the 
series, and the results generally were good 

The Kronlem operation is useful in removal of tumors of the optic 
nerve without enucleation of the eyeball or in removal of encapsulated 
tumors situated near the apex of the mbit For removal of tumors 
m this region a transcianial approach is usually to be preferred The 
choice of approach must, however, at times be determined by a factor 
other than that of accessibility If further decompression of the orbit 
is desired, it is hardly possible to get the required resection of bone 
with Kronlein’s method, wheieas by the transcranial approach not only 
can the entue roof of the orbit and the optic canal be removed but the 
lateral wall can also be resected as far as necessary 

For removal of tumors that are definitely confined to the orbit, even 
in the postenor third, the frontal, or the Kronlem, operation may be 
adequate, as has been proved many times However, one seldom can 
be certain that a tumor known to be in the apical portion of the orbit 
does not extend beyond the orbital walls, or where its origin may be 
This paper further emphasizes the comment made by Adson and 
Benedict in their report of a case in which a hemangioendothelioma of 
the orbit was removed through a transcranial approach (Arch Ophth 
12 : 484 [Oct] 1934) “The ease with which the hemangioendothelioma 
was removed suggests many possibilities for the transcranial approach 
to vasculai and neoplastic lesions situated m the retrobulbar space of 
the orbit ” 

The article is illustrated W Zentmayer 


Tumors of the Region of the Lacrimal Sac P Desvignes and 
G Offret, Arch d’opht 5:25, 1945 

Malignant tumors in the region of the lacrimal sac are rare The 
authors describe 2 cases of epithelioma, in 1 of which operation had 
previously been performed and a small piece of the sac left The second 
was a more recent case, in which histologic study revealed an epithelioma 
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The diagnosis of this tumor is difficult, that m the second case being 
made only on opeiation for daciyostenosis These 2 cases occurred 
within a veiy shoit time, and a little latei a third case was seen, which 
in view of the other cases was especially intei estmg The growth ,111 
this case, hovevei, proved to be a gianuloma due to a chronic inflam- 
matory process The lesult of the study of these cases emphasized the 
importance of completely removing the lacnmal sac at operation, leaving 
nothing m place and desti oying as fully as possible the mucous membi ane 
m the lacnmal canal They also emphasize the unpoitance of histologid 
examination of the tissue lemoved g g Marlow 


Plexiform Neuroma of the Lacrimal Caruncle and Ciliary 
Border M Birch Barraquer, Aich Soc oftal hispano-am 4: 
245 (April) 1945 

A unique case of this condition is reported A man aged 51 had 
noticed ten yeais befoie a small tumefaction m each caruncle At the 
time of examination a smooth, round, pink tissue foimation, about the 
size of a small pea, was present at the site of each caruncle, pi eventing 
the proper approximation of the lids and pioducmg considerable 
epiphora Besides, another small, regular growth was observed at the 
ciliary margin of each lower lid about 4 mm from the outer canthus 
These tumors were excised and examined microscopically They 
showed the charactei istic histopathologic pictuie of plexiform neuiomas 
The author states that this report is the only lecord in the hteiature 
of a similar tumor in this location Numerous photographs and photo- 
microgiaphs are shown 111 the article • H F Carrasquillo 


Localization of Intracranial and Orbital Dermoids H Kray- 
enbuhl and A E Schmid, Ophthalmologica 106: 25 (May-Tune) 
1943 

A woman aged 23 had progressively increasing unilateral exoph- 
thalmos, due to a dermoid, of hourglass shape, which extended into 
the middle fossa of the skull and the zygomatic temporal fossa The 
differential diagnosis of orbital dermoids is discussed, and the surgical 
method of approach is described p jg- ^ DLER 

Uvea 


Traumatic Arciform Choroiditis Hudelo, Guillaumat and 
Maussion, Arch d’opht 5:44, 1945 

The authois present 4 observations on this condition, m 2 of which 
the so-called rupture of the choroid was not evident for a time after 
the injury The clinical picture and the mechanism by which the process 
occurs are discussed The authors propose the hypothesis that the 
lesion is not really a tear but, rather, represents traumatic necrosis of 
the choroid, perhaps trophic m nature The arguments which support 
their hypothesis are the absence of the rupture m the beginning, the 
total absence of edema and the absence of hemorrhage 

S B Marlow 
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Primary Atrophy or the Iris Report or a Case H Arruga, 
Arch Soc oftal hispano-am 4. 233 (April) 1945 

Amiga leports a case of this rare condition m a woman aged 25 
Besides the normal pupillary opening in the right eye, which was 
displaced up and to the right, theie were three other openings in the 
iris, extending from the peripheiy to near the margin of the pupil 
The fundus could be seen tluough these holes The condition had 
begun t\\ o yeais before and had gradually extended The eye was 
otherwise noimal This is the only case observed by the author, and 
he notes that he could find only 3 cases in the literature, reported 
by Zentmaiei, de Schwemitz and Arnold The article is illustrated 

H F Carrasquillo 

Vision 

A Visual Test tor Infants J N Evans, Am J Ophth 29 * 73 
(Jan ) 1946 

Evans suggests the use of a series of sizes of iron filings moved 
by a magnet under the tray to determine an infant’s vision 

W S Reese 

Diminution or Vision in Returned Prisoners or War (Corres- 
pondence) D Fitzgerald Moore, Brit M J 2:400 (Sept 22) 
1945 

Many of those who have been prisoneis of war m Japanese hands 
have returned with the following symptoms sore throat, cracked lips, 
dry skm, scaly scrotum, various nervous manifestations and, particu- 
larly, retrobulbar neuritis, which if left untreated went on to partial 
atrophy of the optic nerve of varying severity From the author’s experi- 
ence in West Africa, where he observed this condition in the-years from 
1930 to 1938, particularly with regard to impaired vision, he has come 
to the following conclusions 

It was -worth while to treat all patients having a history up to 
twelve months Over that period, improvement was problematic unless 
the symptoms of malnutrition were still present When the diminu- 
tion of vision had not existed longer than a year, the prognosis was 
good, while for those who had had it six months or less it was excellent 
Even m the patients 'who were cured asthenopic symptoms were apt to 
persist, and the most important symptom was photophobia The 
author tieated these patients with 1 ounce (31 Gm ) a day of Marmite 
(extract of yeast containing the vitamin B complex) for at least six 
months The condition of the eye began to show improvement after 
a period of three to six weeks, while in some cases in which the 
irreversible stage had been reached no improvement occurred, though 
persistence m treatment was always justified In Nigeria these symp- 
toms weie prevalent during the old government boarding school days 
None of these patients became blind, but the condition remained prac- 
tically stationary, m contradistinction to the progressive changes occur- 
ring with primary atrophy of the optic nerve Absolute blindness does 
not occur though the vision may be very much reduced, even to percep- 
tion of hand movements only 
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The lesions of the mouth and skm cleared up rapidly There is no 
question that a riboflavin deficiency played a major part, though prob- 
ably other factois of the vitamin B complex were involved Hence it 
would be wise in the general treatment to include the whole of the 
vitamin B complex Brewer’s yeast was not liked, while Marmite 
seems to have been exceedingly well taken by Africans It is essential 
to regai d a higher nutritional diet for these patients as an integral 
part of the treatment It was quite natural that these symptoms would 
also become manifest under the conditions m which prisoners of war 
have lived m Japan The dietary was very similar to the one m West 
Africa, namely, rice, manioc, occasionally sweet potatoes, a little fish, 
some green food and led palm oil Arnold Knapp 

Sympathetic Ophthalmia 

Early Diagnosis of Sympathetic Ophthalmia X Bulach, 

Vestmk oftal 23: 7, 1944 

In an attempt to find early diagnostic signs of sympathetic oph- 
thalmia, Bulach examined the blood of all patients with perforating 
injuries of the eye He examined 335 patients with such injuries during 
1943, 120 eyes were enucleated Of these eyes, the process in 3 was 
diagnosed as sympathetic ophthalmia on pathologic examination 

An increased monocyte count was found as a rule in cases of serious 
bilateral iridocyclitis, panophthalmitis and endophthalmitis There was 
a normal monocyte count in cases of low grade uveitis, as well as in 
the 3 cases of verified sympathetic iridocyclitis Bulach, therefore, does 
not considei monocytosis to be of value m the diagnosis of sympathetic 
ophthalmia o Sitchevska 

Therapeutics 

Sub-Conjunctival Penicillin and Intra-Ocular Infection. 

B W Rycroft, Brit J Ophth 29: 501 (Oct) 1945 

From a survey of the experimental evidence m the literature, 
Rycroft believes that certain conclusions can be reached so far as rabbits 
are concerned 

Direct mtravitreous injections of penicillin constitute the most effec- 
tive means of obtaining high concentrations and bacteriostasis m the 
vitreous A single injection of purified penicillin does little harm and 
will control susceptible infection if given within twelve hours and will 
maintain bacteriostasis up to at least twenty-four hours Multiple injec- 
tions cause serious intraocular damage Local application of drops 
or ointment will not result m the penetration of penicillin into the 
aqueous in normal eyes but will do so when the cornea is inflamed or 
traumatized Iontophoresis, constant corneal baths and subconjunctival 
injections will maintain bacteriostatic levels m the aqueous, especially 
in the presence of inflammation Intramuscular and mtravitreous injec- 
tions of penicillin do not produce bacteriostatic levels in the aqueous 
or vitreous and will not control experimental susceptible inflamma- 
tion there 

It was decided to determine the value of subconjunctival injections 
m the treatment of intraocular infection m man The eyes selected 
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either were hopelessly blind and due for removal 01 required con- 
servative operation After subconjunctival injections of 4,000 Oxford 
units of penicillin, the drug penetrated to the aqueous humor in 7 of 
the 8 cases after an interval of fifteen minutes Failure to reach the 
aqueous in the one case was probably due to the short interval of 
aspiration after injection Assay of the vitieous was carried out m 
6 cases in 3 of which bactenostasis appeared in forty-five minutes 
The other 2 or 3 eyes were examined thirty minutes or less after 
injection, and this may account foi the lack of inhibition All amounts 
of penicillin detected m the aqueous oi vitreous w ere above tbe bacterio- 
static level 

* 

Rycroft reaches the following conclusions 

Subconjunctival injection of sodium penicillin equivalent to 4,000 
Oxford units will produce bactenostasis of susceptible organisms m 
the aqueous humor of the human eye within one-half hour of injection 
It is probable that the same state of affairs is later attained in the 
vitreous humor and is likely to remain for at least tw'enty-four hours 

Subconjunctival injections of penicillin represent a practical method 
by which penicillin may reach the interior of the eye They have been 
widely employed without haimful effects, and the earlier they are 
employed the better the lesults 

Large doses should be employed not only because of the slow' rate 
of diffusion but to avoid the risk of producing resistance to penicillin 

Florey has written, “Penicillin must be kept continuously in contact 
with all infected tissues until the natural body defenses have had time 
to deal with the infection ” It is therefore probable that the best 
results of penicillin therapy for deep mtraoculai infection will be obtained 
by a combination of routes, and of these the subconjunctival is prac- 
ticable and harmless Experimental evidence stresses the importance 
of bringing the diug m contact with the invading oiganism at the earliest 
possible stage w Zentmayer 

Penicillin in Ophthalmology An Interim Review A Sorsby, 
Brit J Ophth 29 511 (Oct) 1945 

After a survey of the experimental and clinical data concerning the 
use of penicillin in ophthalmology, Sorsby relates his personal clinical 
experience In his discussion he states that it would seem that the 
dosage must be determined by the causal organism rather than by 
the patient’s tolerance When applied in the form of drops a solu- 
tion of the substance in a concentration of 2,500 units per cubic 
centimeter seems to be safe and in most cases adequate For direct 
injection into the anterior chamber it seems for the present that 200 units 
in 0 25 cc is as much as it is justifiable to give When the drug is 
injected into the vitreous, it is doubtful whether it is justifiable to give 
more than 100 units, or even as much Pending further clarification, 
subconjunctival injection seems to be the method of choice for intra- 
ocular infection, though experimental evidence does not indicate that 
this is a particularly satisfactory method of obtaining an adequate con- 
centration m the interior of the eye -^y Zentmayer 
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Psycho-Therapy in Hysterical Amblyopia P D Giridhar, 
Indian J Ophth 6:32 (July) 1945 

Giridhar stresses that hysterical amblyopia is m fact a psychopathic 
disease in which the patient forgets that he can see and vision is said 
to be lost, but that when the patient is convinced that he can actually 
see he indeed begins to see The disease is mental rather than physical, 
and the apparent loss of vision can be restored by a tactful and psychic 
handling of the patient 

Four cases are recorded, in all of which vision was restored by sug- 
gestion and by subconjunctival injections of saline solutions 

W Zentmayer 

Local Uses of Penicillin in Ophthalmology K Krishnamurty, 
Indian J Ophth 6:34 (July) 1945 

In this article Krishnamurty deals with the local use of penicillin 
only Penicillin m the form of an ointment has been found superior 
to powder or drops The ointment should be applied six times daily 
In cases of conjunctivitis clinical cure occurs within forty-eight hours 
In cases of trachoma, redness, watering of the eyes, blepharospasm 
and photophobia disappear m the first week, and in the second week 
the granules begin to flatten In the third week the process of scarring 

appears W Zentmayer 

Toxic Amblyopia 

Severe Amaurosis Due to Quinine Poisoning Report of a Case 
R Antoine, R Legrous and P Stricker, Arch d’opht 5 : 349, 
1945 

The authors describe a case of amaurosis due to quinine poisoning 
which came on rapidly, with marked constriction of the fields of vision 
Their purpose m presenting the case is to demonstrate the beneficial 
action of acetylcholine The rapid improvement occurred after four 
infiltrations into the superior cervical sympathetic ganglion The fields 
of vision were not reestablished spontaneously but were restored to 
normal only on repeated treatment of the sympathetic ganglion The 
first return of vision was the perception of light, and then vision was 
restored m the temporal field The authors discuss the distribution 
of the blood supply of the optic nerve and the chiasm in relation to 
this condition The intermingling of the sympathetic fibers is an impor- 
tant consideration m treatment with the vasodilator drugs 

S B Marlow ' 



Book Reviews 


Cirugfa ocular By Ii Arruga Pp SSS Barcelona, Spam Salvat 
Editors, S A , 1946 Price 3S0 pesos 

The author, well known m Euiope and the Continent for his skill 
as an ophthalmic surgeon, has brought together in this volume the 
fruits of his wide knowledge and experience This book is essentially 
a practical treatise, m which Arruga gives credit to the numerous 
wi iters whose methods he descnbes A number of his own ingenious 
instruments and surgical procedures are piesented 

Aftei a chapter dealing with the general principles of ocular 
surgery, Arruga, in a systematic fashion, treats of the surgery of 
the eyelids, lacrimal apparatus, conjunctiva, cornea, sclera, ins, 
ciliary body and choroid, lens, extraocular muscles, eyeball, vitreous 
and orbit and the operative treatment of detachment of the retina, 
glaucoma and intraocular foreign bodies The chapters dealing with 
the lacrimal passages, cataract extraction and detachment of the 
retina are outstanding, in the opinion of the reviewer , but the remain- 
ing sections are valuable 

It is only to be expected that some American ophthalmologists 
will not agree with all of Arruga’s statements For example, the 
author, in his chapter on the extraocular muscles, does not favor 
tenotomy or myectomy of the inferior oblique muscle by way of an 
incision m the inferior conjunctival cul-de-sac, nor does he recom- 
mend any operative procedure on this muscle at its insertion into 
the globe 

The book is beautifully printed and contains 1,218 illustrations, 
of which 119 are in color In the excellence and clarity of the 
drawings, this volume is a superb contribution to the world’s ophthal- 
mologic literature It is to be hoped that the author will arrange 
for an English translation, and thus further cement the friendly 
bonds which link ophthalmologists in this country with their 
Spamsh-speakmg colleagues Charles A Perera, M D 
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INTRAOCULAR HEMORRHAGE IN CATARACT EXTRACTION 

WILLIAM COUNCILMAN OWENS, MD 

AND 

WILLIAM F HUGHES Jr, MD 
BALTIMORE 

T HE LITERATURE on intraocular hemorrhage associated with 
cataract extraction has been reviewed at length by various authors, 
and the possible causes of this complication have been widely discussed 1 
The majority of the reports lack sufficient data to permit a statistical 
analysis of etiologic factors and adequate deduction of prophylactic mea- 
sures Therefore, we have reviewed the material which formed the 
basis of our former report 2 — 1 e , 2,086 extractions of uncomplicated 
senile cataract performed at the Wilmer Ophthalmological Institute 

From the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital 
and University 

Read at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, March 18, 1946 

1 (a) DeVoe, G Hemorrhage After Cataract Extraction, Arch Ophth 
28.1069 (Dec ) 1942 (bibliography before 1943) (b) Broman, T On the 

Occurrence of Iritis After the Extraction of a Cataract, Acta ophth 14*170, 1936 
(c) Purtscher, E, and Dibold, H Zur intrakapsularen Starextraktion beim 
Diabetiker, Klin Monatsbl f Augenh 98*24, 1937 (d) Meyer, F W Ueber 

die postoperative Nachblutung nach Starextraktion und lhre Ursachen, ibid 102 : 
479, 1939 ( e ) Kotz, H Nachblutungen nach Altersstaroperationen, ibid 108 

291, 1942 (/) Gradle, H S , and Sugar, H S Wound Rupture After Cataract 

Extraction, Am J Ophth 25 426, 1942 ( g ) Klein, M Operation for Cataract, 

Brit J Ophth 26 93, 1942 (b) McArevey, J B Postoperative Hemorrhages, 

Tr Ophth Soc U Kingdom 63.407, 1943 (i) Davis, F A Intracapsular 

Cataract Extraction, Arch Ophth 31.367 (May) 1944 (;) Kirby, D B 

Further Experiences with a System of Intracapsular Extraction of Cataract, ibid 
31 302 (April) 1944 ( k ) Dunnmgton, J H Some Complications of Cataract 

Extraction, New York State J Med 44 2224, 1944 (7) Mathewson, W R 

Vitamin P m Ophthalmology, Brit J Ophth 28*336, 1944 ( m ) Mann, I Effect 

of Ascorbic Acid on the Occurrence of Hyphema After Cataract Extraction, ibid 
29*175, 1945 («) Neff, E Factors Affecting Hemorrhage Following Cataract 

Extraction, Arch Ophth 33 192 (March) 1945 (o) Atkinson, W S Pre- 

liminary Report of Corneal Section with Long Bevel and Conjunctival Flap for 
Cataract Extraction, Tr Am Ophth Soc 43 97, 1945 

2 Hughes, W F , Jr , and Owens, W C The Extraction of Senile Cataract 
A Statistical Comparison of Various Techniques and the Importance of Preoper- 
ative Survey, Am J Ophth 28.40, 1945 
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between Novembei 1925 and Octobei 1943 — foi any information it 
might yield on oculai hemorrhage The results are analyzed statistically, 
and no factoi is consideied significant unless the probability of chance 
is less than 1 m 20 (p = 0 05) 

In the study of this problem, we have asked ourselves the following 
questions 1 What factoi s m the patient’s physical status oi in the 
opeiative technic produce intraoculai hemorrhage 7 2 How may these 
factoi s be controlled oi altered to pi event this complication 7 3 What 
effect does each type of hemorrhage have on the postoperative course 
and the final visual results 7 



Postoperative Daij 

Chart 1 — Onset of postoperatn e hemorrhage into the anterior chamber 

Three types of intraocular hemonhage are evaluated in this study 
(1) postoperative hemorrhage into the anterior chamber, (2) hemor- 
lhage into the anterior chamber occurring at the time of operation and 
(3) expulsive, oi subchoroidal, hemorihage 

POSTOPERATI\ E HEMORRHAGE INTO THE 
ANTERIOR CHAMBER 

Incidence — Differences in the repoited incidence of postoperative 
hemorrhage into the anterior chamber aie probably due to vanations 
m definition In this study, fresh bleeding seen at the time of the fust 
dressing or at subsequent dressings was defined as postopei ative hemor- 
ihage into the anterior chamber Flecks of blood occasionally noted 
at the first dressing were probably residua of hemorrhage at the time 
of operation and were not considered postoperative hemorrhage Post- 
operative hemorrhage occurred in 195 cases (9 3 per cent) In 71 o 
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these (3 6 pei cent) the hemonhages were designated as “seveie” because 
they either filled the anterioi chamber completely or were lecuirent 

Time of Onset — In this senes, the usual period for the occunence 
of postoperative hemorihage into the antenor chamber was between the 
second and the sixth day after operation (chart 1) This is m accoid 
with the figures of othei reports 

Duiation — The blood was completely absorbed from the anterior 
chambei during the first seven days after the appearance of the hemor- 
i hage m 78 9 per cent of the cases with mild hemorrhage but m only 
43 3 pei cent of the cases with severe hemorrhage (chait 2) 

Table 1 — Effect of Age on Postopei ative Hemonhage into Antenor Chambei 


Postoperative Hemor 
rhage into Anterior 

Age, Yr Lo of Oases Chamber, pei Cent 


Less than 50 
50 to 59 
00 to 09 
70 to 79 
Over 80 


211 

114 

475 

110 

760 

92 

547 

81 

91 

99 


SYSTEMIC FACTORS PRODUCING POSTOPERATIVE HEMORRHAGE 
INTO THE ANTERIOR CHAMBER 

In ordei to determine what factors m the patient’s general physical 
status might predispose to the occurrence of postoperative hemorihage 
into the anterior chamber, the cases were analyzed from the following 
standpoints (1) age, (2) blood pressure, (3) blood-clotting mecha- 
nisms, (4) diabetes, (5) syphilis and (6) foci of infection 

Age — The age of the patient had no relation to the occunence of 
postoperative hemorrhage into the anterior chamber (table 1) 


Table 2 — Effect of Blood Piesswe on Postopei ative Hemoi rhage into 

Antenoi Chambei 


Systolic 


Postoperative 

Diastolic 


Postoperative 

Blood 


Hemorrhage into 

Blood 


Hemorrhage into 

Pressure, 

No of 

Antenor Chamber, 

Pressure, 

No of 

Anterior Chamber, 

Mm Hg 

Oases 

per Cent 

Mm Hg 

Cases 

per Cent 

Less than 120 164 

11 0 

Less than 70 128 

94 

120 to 139 

457 

83 

70 to 79 

381 

96 

140 to 159 

559 

10 4 

80 to 89 

641 

10 6 

ICO to 179 

369 

84 

90 to 99 

496 

97 

180 to 199 

294 

9 S 

100 to 109 

223 

45 

200 to 219 

136 

11 S 

Orer 110 

1S5 

119 

Over 220 

75 

10 4 




Blood 

Pi essui e 

— Hypei tension 

has been 

considered 

an impoitant 


cause of postoperative hemorrhage into the anterior chamber In this 
series, the occurrence ot postoperative hemorrhage w as completely inde- 
pendent of the patient’s systolic or diastolic blood pressure In patients 
with s}stolic piessure of from 120 to over 200 mm of mercury, the 
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percentage of occurrence varied only from 8 3 to 1 1 8 In patients 
with diastolic pressure of from 70 to over 110 mm of mercury, the 
percentage of occurrence was between 4 5 and 119, the low incidence 
occurring m patients with a diastolic pressure of 100 to 109 mm (table 2) 
Blood-Clotting Mechanism — *-A low prothrombin level has been con- 
sidered a cause of hemorrhage into the anterior chamber, although 
Quick 0 and others have shown that 80 per cent of the serum prothrombin 
can be lost before the coagulation time is appreciably prolonged and a 
hemorrhagic tendency develops Foss DeVoe and Davis 4 found no 
relation between the occurrence of postoperative hemorrhage and the 



Chart 2 — Duration of postoperative hemorrhage into the anterior chamber 



Percent of fJormol Prothrombin 


Chart 3 — Relation of prothrombin levels to postoperative hemorrhage into the 
anterior chamber Values for the cases with hemorrhage are indicated by the sou 
line, values for the cases without hemorrhage, by the line with crosses 

plasma prothrombin level In 133 of our cases in which the plasma 
prothrombin level was determined by the method of Warner, Brinkhous 
and Smith 5 no significant relationship was found between the p r0 ' 

3 Quick, A J A Classification of Hemorrhagic Disease Due to Defects in 
the Coagulation Mechanism of the Blood, Am J M Sc 199 118, 1940 

4 Foss, B Gibt es eine K-Vitamininsufficienz bei Blutungen nach intrabu - 
baren Emgnffen 7 Acta ophth 19 15, 1941 DeVoe ln Davis 11 

5 Warner, E D , Brinkhous, K. M , and Smith, HP A Quantitative Study 
on Blood Clotting Prothrombin Fluctuations Under Experimental Conditions, 
Am J Physiol 114 667, 1936 



0 WENS-HUGHES—CA TAR ACT EX TRACT 1 ON 


565 


thrombin levels and postoperative hemorrhage (chart 3) In only 
1 case was the prothrombin level less than 20 per cent of normal, which 
Quick has stated as the critical level In this case a severe postoperative 
hemorrhage occurred However, when a cataract extraction was per- 
formed on this patient’s other eye one year later, the prothrombin level 
was 99 per cent of normal, and the patient had been under prophylactic 
treatment with vitamin K In spite of this, the second operation was 
followed by a severe hemorrhage 


Table 3 — Effect of Seventy of Diabetes on Severe Postoperative Hemonhage into 

Anterior Chamber 


Severity of Diabetes 

No of 
Cases 

Severe Hemorrhage 
into Anterior 
Chamber, per Cent 

Duration less than 9 yr 

106 

1 8 

Duration 9 yr or more 

58 

10 4 

Insulin per day less than 30 units 

169 

1 8 

Insulin per day 30 units or more 

55 

10 9 

Duration 9 yr or more and insulin per day 30 units or 
more 

19 

21 0 


The clotting time was measured by the standard tube method in 
50 cases with postoperative hemorrhage into the anterior chamber and 
m 46 cases without postoperative hemorrhage In all these cases the 
clotting time was less than fifteen minutes, the upper limit of normal 
with this method 

Diabetes — Postoperative hemorrhage into the anterior chamber 
occurred m 12 4 per cent of 235 cases with diabetes and m 92 per cent 
of 1,852 cases without diabetes Although suggestive of a correlation 
between the presence of diabetes and hemorrhage, this over-all observed 

Table 4 — Effect of Blood Sugar Level on Postopei ative Hemorrhage into 

Anterior Chambei 


Highest Preoperative or Postoperative 
Blood Sugar 

less than 175 mg /100 ec 
Over 175 mg /100 cc 


Postoperative Hemor 
No of rhage into Anterior 

Cases Chamber, per Cent , 

159 23 2 

63 80 


difference is not statistically significant However, patients with diabetes 
of long standing, or those requiring large amounts of insulin, showed 
an increased incidence of severe hemorrhage, the incidence rising sharply 
to 21 per cent m patients with diabetes of over nine gears’ duration and 
requiring over 30 units of insulin per day for regulation (table 3) It 
is interesting that there was no similar relationship between mild post- 
operative hemorrhage and the duration or severity .of diabetes 

There was no significant relationship between the preoperative or 
postoperative blood sugar level and the occurrence of postoperative 
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hemorrhage (table 4) Likewise, the diabetic patients with central 
retinitis had essentially the same incidence of postoperatn e hemorrhage 
as those without cential retinitis (table 5) 

Syphilis — In this senes, there were 64 cases of late latent syphilis 
with positive serologic reactions and 41 cases of late visceral or neuro- 


Table 5 — Relation of Cential Retinitis in Diabetic Patients to Postoperative 
Hemorrhage info Antcuor Chainbei 


Central Retinitis 


No of 
Patients 

Postoperative Hemor 
rhage Into Anterior 
Chamber, per Cbnt 

Present 


13 

11C 

Absent 


ISO 

12 7 


syphilis Table 6 shows that the incidence of postoperative hemor- 
rhage into the anterioi chamber was essential!} the same m the sjphilitic 
patients as in the nons\ phihtic patients 

Foci of Infection — A thorough pieoperative search for foci of infec- 
tion w r as made on 1,482 patients It included a general physical exam- 

Table 6 — Effect of S\pluhs on Postopeiatne Hanoi rhaqc into Anterior Cltanibci 

Postoperative Hemor 
No of rhage Into Anterior 

Syphilis Cases Chamber, per Cent 

Present 105 10 5 

Absent 1,917 9 7 


ination, loutine consultation with an otolar) ngologist (usually including 
roentgenologic studies of the sinuses), dental consultation with roent- 
genographic studies, consultation with the g) necologic or urologic depart- 
ments if indicated, a Wassermann test of the blood, urinalysis and often 


Table 7 — Effect of Focus of Infection on Postopci ative Hcinori liage into 

Antei tor Chainbei 



Focus 

No of 
Cases 

Postoperative Hemor 
rhage into Anterior 
Chamber, per Cent 

Present 

inadequate treatment 

18S 

10 7 

Present 

adequate treatment 

1SS 

10 1 

Absent 

1 100 

9 S 


tuberculin sensitivity tests and roentgenologic examination of the chest 
As a result of this study, 1,106 patients were found free of foci, but 
definite foci w r ere found in 376 patients Half the latter group received 
adequate treatment of the focus before the cataract extraction The 
presence or absence of a focus of infection had no relation to the occut- 
rence of postoperative hemorrhage into the anterior chamber (table 7) 
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FACTORS IN OPERATIVE TECHNIC 

An analysis w as made of the following - factoi s m the operative technic 
which might influence the occuuence of postoperative hemorrhage into 
the anterior chambei (1) type of cataract extraction, (2) type of 
operation on the n is, (3) use of sutures and (4) loss of vitreous 

Type of Cataract Ext) action — The cases weie divided into three 
gioups, accoidmg to the type of extraction (1) intentional extracapsulai 


Table 8 — Effect of Type of Exti action on Postopei ativc Hemouhage into 

Antci ioi Chambei 



No of 

Postoperative Hemor- 
rhage into Anterior 

Tjpe of Extraction 

Cases 

Chamber, per Cent 

Extracapsular 

G39 

88 

Broken capsule 

335 

119 

Intracapsular 

1,011 

93 


extraction, (2) attempted mtiacapsulai extraction m which the capsule 
ruptured during the opeiation and (3) intracapsular extraction The 
obseived differences m the occuirence of hemorrhage m these three 
groups were not large enough to be significant, varying only between 
£8 and 11 9 per cent (table 8) 

Use of Sutures — Four types of closuie of the operative wound weie 
used no sutures, sutures in a pocket conjunctival flap and one or two 


Table 9 — Influence of Sutw es on Postopei attve Hanoi i hage into Ante) ioi Chambei 


Sutures 

No of 
Cases 

Hemorrhage into 
Anterior Chamber, 
per Cent 

None 

390 

77 

Conjunctival 

029 

12 2 

Corneoscleral (one) 

482 

13 3 

Corneoscleral (tuo) 

558 

\ 

4 7 


corneoscleial sutuies As may be seen from table 9, the use of two 
corneoscleial sutures to secure firm closure of the wound decreased 
the incidence of postoperative hemorrhage However, the cases without 
sutures and relatively shallow sections also had a low incidence of 
postoperative hemorrhage The shallow sections m this group probably 
healed with little vascularization Thus, the ideal section foi the reduc- 
tion of postoperative hemorrhage into the anterior chamber seems to 
be a shallow one fiimly closed with two corneoscleral sutures 

Type of Opeiation on the Ins — The cases were divided into groups 
according to the type of suture used and then subdivided according 
to the type of operation on the n is In all groups — those without 
sutures, those with conjunctival sutures or those with one and two 
corneoscleral sutures — theie was a slight increase in postoperative 
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hemorrhage when a full mdectomy was performed at the time of opera- 
tion (table 10) However, this difference was not statistically significant 
Loss of Vitieous — There was a progressive increase in the incidence 
of postoperative hemorrhage into the anterior chamber with the loss 
of increasing amounts of vitreous The percentage incidence of hemor- 
rhage into the anterior chamber rose from 8 9m cases without loss of 
vitreous to 23 9 in cases in which there had been a great loss of 
vitreous (table 11) 


Table 10 — Influence of Sutures and Type of Iridectomy on Postoperative 
Hemorrhage into Anterior Chamber 


Sutures 

Iridectomy 

No of 
Oases 

Hemorrhage, 
per Oent 

None 

Full 

2S0 

81 


Preliminary 

107 

CC 

Conjunctival 

Full 

523 

14 0 


Preliminary 

103 

107 

One corneoscleral 

Full 

420 

14.3 


Round pupil 

40 

7.6 

Two corneoscleral 

Full 

170 

01 


Round pupil 

374 

4 JO 


Table 11 — Effect of Loss of Vitreous on Postoperative Hemorrhage into 

Anterior Chamber 


Loss of Vitreous 

No of 
CascB 

Postoperative Hemor 
rhage Into Anterior 
Chamber, per Oent 

None 

1,720 

89 

Presentation 

154 

98 

Moderate , 

141 

12.0 

Severe 

40 

23.9 


Table 12 — Relation of Other Complications to Postopciative Hemonhage into 

Anterior Chamber 


Postoperative 
Hemorrhage Into 

No of 

Incomplete 
Closure of 
Wound, 

Delayed 
Reformation 
of Anterior 
Ohnmber, 

Prolapse 
of Iris, 

Iridocyclitis, 

per Oent 

Anterior Chamber 

Cases 

per Cent 

per Oent 

per Cent 

Present 

195 

30 

10 

30 

40 

Absent 

1,891 

28 

1 1 

33 

C3 


OTHER FACTORS 

Hemorrhage into the anterior chambei followed the removal of 
corneoscleral sutures in 3 6 per cent of the cases in which they were 
used However, these hemorrhages were mild, cleared uneventfully 
and had no effect on the final visual results 

No relationship was found between postoperative hemorrhage and 
visible gaping of the wound, delayed reformation of the anterior chamber, 
prolapse of the iris or iridocyclitis (table 12) 
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SUMMARY OF CAUSES OF HEMORRHAGE INTO 
ANTERIOR CHAMBER 

The data given pi eviously have shown that, except for severe diabetes, 
the general systemic condition of the patient is unrelated to the occurrence 
of postoperative hemorrhage So far as operative technic is concerned, 
the use of two corneoscleral sutures to close the wound more securely 
was found to be an important factor in reducing the incidence of this 
complication Since hemorrhages into the anterior -chamber occur 
most frequently between the second and the sixth postoperative day and 
are less common in eyes with shallow sections, it is a logical deduction 
that postoperative hemorrhage results from a rupture of the small 
capillaries that have grown into the healing incision In many cases 
the blood can be seen to arise from the section and trickle into the anterior 
chamber immediately after minor trauma or after removal of the corneo- 
scleral sutures When the sutures are deeply placed or the patient 
is uncooperative, hemorrhage can be prevented by postponing the removal 
of sutures until the wound is more securely healed The increased 
incidence of hemorrhage after loss of vitreous can be attributed to the 
poor healing of the wound in such cases 

VISUAL RESULTS 

The visual results were significantly poorer in the cases of post- 
operative hemorrhage into the anterior chamber Table 13 shows that 
m only 67 per cent of the cases with postoperative hemorrhage was there 
a visual result of 20/30 or better, while m 81 per cent of the cases with- 

Table 13 — Effect of Postoperative Hemorrhage into Anterior Chamber 

on Visual Result 


Posoperatlve 

Hemorrhage Into No of 

Anterior Chamber Oases 

Present 113 

Absent 1,336 


Visual Results, per Cent 

t — K — . 

20/15 to 20/30 20/40 to 20/70 20/100 or Less 

67 0 15 4 17 5 

SI 5 8 7 9 9 


•out hemorrhage there was a visual result of 20/30 or better This 
tabulation includes only those cases m which an adequate refraction had 
been made and in which there were no causes of poor vision independent 
of the cataract extraction, such as senile macular degeneration The 
major cause of the poor results after hemorrhage was found to be per- 
sistent opacities in the vitreous Such opacities were the primary cause 
of reduction of vision below 20/30 in 20 2 per cent of the cases in which 
postoperative hemorrhage occurred, in contrast to 12 2 per cent of cases 
without hemorrhage In many of the cases with postoperative hemor- 
rhage into the anterior chamber, a reduction or abolition of the red reflex 
persisted after absorption of the blood from the anterior chamber This 
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was probably due to a seepage of blood into the vitieous, where fuithei 
absorption pioceeded slowly and often resulted in persistent opacities 
in the vitreous In a few cases blood could be seen m the vitreous in 
spite of an intact hyaloid membrane 

In some cases with severe hemorrhage into the anterioi chambei 
a membrane persisted over the pupillar) space Even after mtracapsular 


Table 14 — Relation of Postopci alive Ilcmori hage into Anterior Cltainbci 
to Glaucoma and Phthisis Bulbi 


Postopcrnthe Hemorrhage into 

No ol 

Posopcratiic 

Glaucoma, 

Phthisis 

Bulbi, 

Anterior Chamber 

Ca^cs 

per Cent 

per Cent 

Present 

105 

50 

20 

VWnt 

1 SOI 

i 3 

1 3 


extractions, a discission was occasionally necessary After extiaeap- 
sulai extractions, blood tying on the posterior capsule is absorbed 
extremety slowly and frequently results in a thick pupillary membrane 
Postopeiatne hemorrhage did not piedispose to late secondan 
glaucoma or phthisis bulbi (table 14) 

HEMORRHAGE INTO THE \XTERIOR CII WBTR OCCURRING 

AT OPER ATIOX 

Theie weie 36 cases in this series m which blood remained m the 
antenor chamber at the end of operation because of unusualty seveie 
bleeding This occurred more frequently m older patients (table 15) 


Table 15 — Effect of Age on Opciativc Hanoi i hage into Anterioi Chambei 



No ol 

Opera the Hemorrhage 
into Anterior Chamber, 

Age, lr 

Oases 

per Cent 

Less than 00 

GSO 

09 

00 to 00 

700 

1 c 

70 or oier 

038 



and in patients m whom the sections weie deeply placed No othei 
factors w ere found to have any relationship to hemorrhages at operation 
The hemorrhages occurring at opeiation were absoibed rapidly and had 
no effect oil the final visual result 

EXPULSIVE HEMORRHAGE 

In 18,866 cases of cataract extraction reported m the literature, the 
incidence of expulsive hemorrhage was 0 3 per cent c Three sue 

6 de Wecker, cited bv Ziegler, L S The Problem of Choroidal Hemorrhage 
in Cataract Extraction, in Contributions to Ophthalmic Science, Menasha 1S 

( Footnote continued on next pane) 
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hemonhages occuned m our series, 1 at the time of opeiation, another 
a few horns after opeiation and the last on the third postoperative da} 
Although expulsive hemoirhages have been repoited to occur m patients 
as young as 25 yeais of age, all 3 patients in our series weie ovei 70 
Conti ai} to the general opinion, the blood piessure is usually normal 
Of 15 leported cases m which the blood piessuie was stated, the systolic 
piessuie was gieatei than 140 mm of meicury m only 5, the highest 
being 180 mm In only 2 of these was the diastolic pressure above 
90 mm The blood pressures of our 3 patients were 115 systolic and 
70 diastolic, 142 systolic and 76 diastolic and 210 systolic and 110 
diastolic 

conclusions 

A statistical anal} sis is presented of all the cases of hemoirhage 
occurnng in 2,086 extractions of uncomplicated senile cataiact Except 
for severe diabetes, the geneial systemic condition of the patient is 
unrelated to postoperative hemorihage into the antenoi chambei 
Operative technics promoting firm closure and avascular healing of the 
incision i educed the incidence of this complication These technics 
include the use of two corneoscleial sutures and a shallow section The 
visual lesults weie significantly poorer m the cases with postopei ative 
hemorihage into the anterior chamber than m the cases without hemor- 
i hage This was chiefly due to persistent opacities in the viti eous 

Wilmer Ophthalmological Institute 

George Banta Publishing Company, 1926 Holland, H T One Hundred 
Cataract Operations Performed m One Day at Shikarpur, Sind, India, Arch 
Ophth 53 155, 1924 King, W F Intracapsular Extraction at the German Eye 
Clinic (Elschmg) in Prague, Arch Ophth 9 191 (Feb ) 1933 Elschmg, A Intra- 
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I Companson of Intracapsular Methods of Cataract Extraction, Am J Ophth 
18 835, 1935 Pfingst, A O Expulsive Choroidal Hemorrhage Complicating 
Cataract Exti action, South M J 29 323, 1936 de Grosz, E L’extraction de la 
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Bogert, D Certain Postoperative Complications of Cataract Operations, with 
Especial Reference to Study of 1,004 Operations, Am J Surg 42 38, 1938 
Appleman, L F Intracapsular Cataract Extraction, Arch Ophth 19 548 (April) 
1938 McArevey, J B A First Hundred Cases of Intracapsular Cataract 
Extraction, Brit J Ophth 26 275, 1942 Townes, C D Complications After 
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I N VARIOUS surveys it has been found that from 6 to 8 per cent 
of unselected males are unable to make the proper responses to a 
series of color vision test plates 1 At the present time certain specialized 
brandies of the armed services require that applicants be able to read 
correctly all the series of these plates , consequently, a number sufficiently 
large to make color vision testing a matter of considerable significance 
could be rejected In a recent publication lb the efficiency of some of 
the plates used in one testing method \\ as questioned, and the suggestion 
was made that only a small number (ten) of these plates need be used 
for the satisfactory evaluation of color vision 2 In that publication 2 these 
ten plates are referred to as "key” plates Regardless of the reliability 
of various testing methods or the desirability of altering present stand- 
ards, there still remains the problem whether the color vision of those 
who fail to pass these tests can be modified Whenever large numbers 
of persons are excluded either from a branch of the armed services or 
from a civilian occupation because of a physical disability, there will 
develop a demand from those affected that the disability be remedied 
or that the standards applying to it be lowered In the problem at hand, 
the rejection of many otherwise well qualified men has led to efforts to 

From the Department of Health, Phillips Academy (J R. Gallagher and C D 
Gallagher) , the Howe Laboratory of Ophthalmology, Harvard Medical School, 
and the Massachusetts Eye and Ear Infirmary (E J Ludvigh and S F Martin) 

I (a) Miles, W R Color Blindness in Eleven Thousand Museum Visitors, 
Yale J Biol & Med 16 59-76 (Oct) 1943 (b) Gallagher, J R-, Gallagher, 

C D , and Sloane, A E A Critical Evaluation of Pseudo-Isochromatic Plates 
and Suggestions for Testing Color Vision, ibid 15 79-98 (Oct) 1942 (r) 

Judd, D B Facts of Color Blindness, J Optic Soc America 33 294-307 (June) 
1943 

2 Gallagher, J R , Gallagher, C D , and Sloane, A E A Brief Method 
of Testing Color Vision with Pseudo-Isochromatic Plates, Am J Ophth 26 
178-181 (Feb) 1943 
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improve the color vision of these rejectees so that subsequently they 
might be able to pass the color vision tests These efforts have been 
considered m the light of rehabilitation, inasmuch as it was believed 
that many applicants failed these tests because of color ignorance, a 
condition which would obviously be more amenable to treatment than 
one attributable to a disorder of any physiologic aspect of color per- 
ception However, it is of great importance to know whether such train- 
ing methods improve the subject’s color perception m all situations or 
v hether they only enhance his ability to pass a specific test by improving, 
at the cerebral level, his ability to interpret that particular test If the 
latter is true, the employment of such training methods may be highly 
undesirable, and the retention of a testing method the results of which 
can be modified by such procedures would seem questionable An excel- 
lent discussion of the effect of various training methods on visual func- 
tions has recently been published by Lancaster 3 In an effort to 
determine the effect of training methods, a group of subjects previously 
identified as being deficient in color vision was studied 

I TRAINING ON AMERICAN OPTICAL COMPANY PLATES 

Method — All 701 students at a boys’ preparatory school were given a color 
vision test, using 10 of the American Optical Company’s Pseudo-Isochromatic 
Plates 4 From this group of 701 subjects, 49 (6 9 per cent) were judged to have 
deficient color vision, an indication that this group was a normal sample Those 
whose color vision was deficient were subsequently retested, at which time 46 
plates in that pseudoisochromatic series were used In table 1 the distribution 

Table 1 — Distribution of Both Number of "Key” Plates Failed in Initial Test 
and Number of Plates Failed When the Entire Series of Plates (46) Was Given * 



No of “Key” 


No of American Optical 

No of 

American Optical Company 

No of 

Company Plates In 

Subjects 

Plates Failed 

Subjects 

Entire Series (46) Failed 

2 

1 

6 

8-13 

2 

2 

0 

18-24 

0 

3 

10 

25-30 

3 

4 

14 

31-38 

8 

5 

6 

38-41 

7 

6 

0 

42-46 

B 

7 



9 

8 




* These 45 subjects, out of the group of 701 who were classified as being deficient In color 
vision, were later given training, 4 others whose training was not carried to completion are 
not included in this table 

of the number of key plates and the number of total plates to which the incorrect 
response was given are recorded All 49 subjects were selected for the training 
program Four were unable satisfactorily to pass the American Optical Company 

3 Lancaster, W B Present Status of Eye Exercises for Improvement of 
Visual Functions, Tr Am Acad Ophth 48:413-424 (July-Aug ) 1944 

4 Pseudo-Isochromatic Plates for Testing Color Perception, Southbridge, 
Mass , American Optical Company, 1940 Gallagher, Gallagher and Sloane lb 
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color MSion test after ten hours of training and are omitted from our data, except 
for mention in table 2 

Prior to the beginning of instruction, each student’s response to each of the 
American Optical Company Pseudo-Isochromatic Plates and to each of the 
Ishihara plates B was recorded He was also asked to sort each of a group of 
colored glass beads into its proper compartment, and the time required and the 
numbei of errors made were noted As a further estimation of color vision 
the reading on a desaturation test was determined, this test is described in detail 
later No subject had further experience with the desaturation test until his 
training period was completed At the close of these tests each student was 
shown the errors he had made in sorting the beads and was urged to studv them 
carefully, he then attempted to correct Ins mistakes He was also given sample 
colored slips from paint advertisement folders and was asked to study these 
At every point the subject was urged to exercise care m making decisions, to 
avoid snap judgments and to refuse to accept the idea that lie was handicapped 


Table 2 — Data on Font Subjects Not Included in Other Tables Because oj 
Fatlwc Satisf actor dy to Pass the American Optical Company Test After 
Ten Hours of Training* 



American Optical 







Companj Plntes 







1 ailed 




Initial 



t- K- 



Ishihara 


Beads 

Desaturation 



Entire 

“Key" 

Plates 

f 

/ 

Test 

Hours of 

Subject 

Scries 

Plates 

Failed 

rrrors 

Time 

Bating 

Training 

\ Lt 

34 

S 

14 

O 

5 min 

12 5 

10 

D A I 

33 

s 

14 

13 

2 min 5 sec 

11 

10 

R PI 

35 

s 

14 

12 

5 min 

11 5 

10 

W A S 

32 

7 

14 

T 

4 min 3 sec 

11 5 

10 


* Data on X subject (VI D ) are included in our final results despite the tact that his 
training required more than ten hours 

t Tho subject made 9 errors on the total series and 2 errors in the Ley plates of the 
American Optical Companj and 14 errors on tho Ishihnra plates after ten hours’ training, 
and the rating on the second desaturation test lias 12 0 

t Tho subject did not return for a retest after ten hours of training , 

§ Tho subject made no errors on the American Optical Company plates after ten hours 
training but was unable to do the test in less than three minutes and thirty seconds ana 
made C errors on the Ishihara retest, the final rating on the desaturation test was 11 

or incapable of making color discriminations 'When these exercises were mastered, 
work was begun with color charts, which had been removed from the American 
Optical Company book of plates, so that random order could be obtained The 
subject was instructed first to look for the dots of greatest contrast which vaguel} 
outlined the numbers and then to attempt to trace from dot to dot with a cotton- 
tipped applicator Differences in shades were indicated and explained, and continual 
tracing and retracing of the numbers were practiced Individual lessons were 
given two or three times a week When the subject was apparently able to go 
through all the test plates accurately and quickly, he was given a formal test 
on all the 46 plates, and if all were read correctly within a two minute period, 
he was considered to have passed and put through a final trial on the Ishihara 
plates and the desaturation test 

A schematic diagram of the desaturation apparatus is shown in figure 1 Two 
voltage-regulated sources of incandescent illumination, A and B, are used The 

5 Ishihara, S The Series of Plates Designed as Tests of Colour Blindness, 
ed 6, Chicago, C H Stoeltmg Companv, 1932 
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unfiltered light from B is focused by a lens and reflected from the semitransparent 
mirror, I, so that at the aperture, K ()4 inch [1 27 cm ] m diameter), it is some- 
what larger than the aperture itself Light from source A passes through filter E 
(Filter, Jena no RG1, 2 mm , approximating Signal Red) or filter F (Filter, 
Jena no BG7, 2 mm , approximating Signal Green), whichever it is desired to 
present The light then passes through a neutral wedge, G, of variable density, 
compensated, the position of which determines the amount of colored light allowed 
to pass to the partially transmitting mirror, / This beam of light is also focused 



Fig 1 — A schematic diagram of the desaturation apparatus 


Table 3 — Pei centage of Coloied Light Winch Was Ti ansimtted by the Wedge 
for Each Successive Desatwation Test Rating Value 


Desaturation 

Percentage of Colored 

Test Rating 

Light Transmitted 

7 

1 1 

8 

19 

9 

34 

10 

60 

11 

10 5 

12 

18 5 

13 

25 0 

14 

57 0 


to a circle of the same size as that of the unfiltered light A piece of “ground 
cellulose acetate,” used as a diffusing screen, is placed over the aperture, K The 
brightness and apparent angular size of the light are such that foveal vision is 
used The neutral wedge, G , can be positioned, with considerable accuracy, bj 
means of a screw mechanism, H, which permits varjing amounts of colored light 
to be transmitted At rating 8, for example, the wedge transmitted onh about 
2 per cent of the colored light, whereas at reading 11 about 10 per cent was 
transmitted (table 3) 
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As may be inferred from the diagram and the foregoing description, a white 
light of constant intensity appears at all times on the diffusing screen By 
changing the position of the neutral wedge, different saturations of red and green 
may be obtained The test is presented in a darkened room, the subject to be 
tested being seated 12 feet (3 6 meters) directly m front of the aperture screen 
All movements of the operator are concealed from the view 7 of the subject A 
high saturation first of red and then of green is exposed in order to show the 
subject the sort of test with which he is dealing It is explained to him that at 
\erj low saturation lie will doubtless be unable accurately to identify the colors 
but that lie must "guess” cither red or green, regardless of this A very low 
saturation is set up to start with, and red and green exposures are given in 



Fig 2 — The curse of solid lines and circles shows the approximate per cent of 
the group with normal color vision (111) for each desaturation test rating, and 
the curve of broken lines and dots gives similar information for the group ('*" 
subjects) whose color wsion was abnormal 

random order, previously determined bv tossing a coin As soon as the subject 
makes an error m identification, a nCw series of exposures is started at the next 
higher level of saturation The position of the neutral w r edge w r hen the candidate 
is first able to identify the colors twenty consecutive times without a mistake is 
recorded as his rating on this test 

Results — The normal range of desaturation test ratings of HI sub- 
jects who gave correct responses to the American Optical Company 
Pseudo-Isochromatic Plates, and who were therefore presumed to have 
normal color vision, were obtained Their responses range 
from 7 5 to 110, the mean being 9 04 rb 0 04 The reliability of the 
test ratings can be gaged by analysis of the data obtained on 129 sub- 
jects, including 45 persons with abnormal color vision who were teste 
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and retested The coefficient of reliability was denved by the Pearson 
product moment method and is 0 763 The distubution of initial results 
on the desaturation test on 111 normal and 49 abnormal subjects is 


Table 4 — Data Concerning the Foity-Five Subjects Given Color Vision Training 


American Optical Ishihara Number 

Company Plates Desaturation of 

Plates Failed Palled Test Train- 

^ % , * , Beads Before , A > mg 


Entire 

Senes 

“Key” 

Plates 

Before 

Tram- 

After 

Tram- 

Training 

/ * v 

Before 

Tram 

After 

Tram 


Hours 

Re- 

Name * 

(46) 

(10) 

ing 

mg 

Result 

Time 

mg 

ing 

Change t quired 

R L 

21 

4 

13 

0 

No errors 

3' 

9 

S 

+1 

2 

N P 

24 

5 

ll 

2 

No errors 

V 45" 

9 

9 

0 

2 

B V 

16 

3 

9 

4 

No errors 

2' 50" 

9% 

9% 

0 

2 

P P 

10 

3 

8 

2 

No errors 

2' 

9% 

8% 

+1 

2 

J B 

10 

1 

9 

2 

No errors 

2' 

9% 

9 

+% 

2 

0 G 

11 

1 

11 

1 

No errors 

2' 

9% 

9% 

0 

3 

R W 

20 

3 

10 

0 

No errors 

1' 

9 % 

9% 

0 

2 

W 0 

20 

3 

9 

6 

3\o errors 

2' 

10 

9 

+1 

2 

R B 

IS 

6 

9 

2 

No errors 

1' 5" 

10 

10 

0 

2 

P B 

12 

2 

9 

0 

No errors 

2' 

10 

10 

0 

1 

A T 

13 

3 

10 

4 

No errors 

2' 5" 

10 

11% 

-1% 

1 

H R 

31 

7 

15 

1 

No errors 

2' 45" 

10 

10 

0 

7 

G D 

35 

8 

15 

15 

14 errors 

4' 30" 

10 

11 

—1 

33 

A M 

29 

4 

13 

0 

2 errors 

6' 

10 

11 

—1 

10 

1/ K 

31 

7 

14 

9 

12 errors 

2' 15" 

10% 

10% 

0 

9 

S A 

26 

5 

11 

1 

2 errors 

1' 20" 

io% 

10% 

0 

3 

J W 

29 

5 

IS 

3 

No errors 

3' 

io% 

11 


5 

A A 

38 

6 

15 

2 

No errors 

1' 18" 

10% 

11% 

—1 

5 

W W 

20 

3 

8 

0 

No errors 

3' 

10% 

9% 

+1 

4 

B H 

25 

4 

15 

7 

2 errors 

4' 15" 

10% 

10 

+% 

8 

A C 

35 

7 

15 

7 

1 error 

4' 

10% 

11 

-% 

3 

B B 

31 

5 

13 

2 

No errors 

1' 30" 

10% 

11% 

—1 

6 

G McL 

36 

8 

15 

4 

5 errors 

4' 

10% 

11% 

—1 

5 

E E 

38 

8 

14 

6 

12 errors 

1' 30" 

10% 

11% 

—1 

9 

D H 

32 

6 

14 

9 

14 errors 

2' 

10% 

10% 

0 

9 

R M 

35 

8 

13 

0 

No errors 

2' 

10% 

10 

+% 

4 

R P 

33 

S 

15 

2 

1 error 

2' 

11 

11% 

— % 

G 

B M 

29 

7 

15 

7 

12 errors 

4’ 

11 

10% 

+% 

9 

P G 

8 

2 

11 

5 

No errors 

1' 30" 

11 

31 

0 

2 

H P 

23 

7 

13 

3 

No errors 

2' 

11 

11 

0 

1 

G C 

19 

5 

11 

0 

No errors 

1' 30" 

11 

10% 

+% 

3 

A I, 

30 

c 

15 

5 

No errors 

2' 15" 

11 

11 

0 

4 

W B 

29 

6 

13 

3 

3 errors 

5' 

11 

11 

0 

7 

R VcK 

35 

8 

15 

15 

14 errors 

3' 

11 

11 

0 

7 

V A 

37 

7 

15 

5 

5 errors 

4' 25" 

11% 

11 

+ % 

8 

A MeL 

27 

5 

15 

4 

2 errors 

2' 30" 

11% 

11 

+% 


C T 

SO 

5 

15 

3 

No errors 

3' 

11% 

11% 

0 

4 

A C 

32 

6 

14 

1 

22 errors 

3' 15" 

10% 

10 

+% 

10 

C S 

35 

8 

15 

5 

25 errors 

0' 

10% 

12% 

—2 

8 

h V 

28 

5 

ii 

i 

2 errors 

3' ‘ 

11 

11% 

— % 

3 

A H 

32 

7 

15 

6 

2 errors 

3’ 45” 

11% 

10% 

+1 

7 

C B 

37 

8 

15 

9 

12 errors 

4' 

11% 

30% 

-f 1 

8 

B H 

34 

8 

15 

o 

16 errors 

3' 

12 

10% 

+1% 

6 

R S 

37 

6 

15 

31 

No errors 

3' 

12 

31 

+1 

10 

R P 

35 

7 

14 

10 

25 errors 

2' 

13% 

14 

— % 

8 

Range 
Mean and 

8 39 

1 8 

8-15 

015 

0 25 

1' 6' 

9 0 13 5 

8 014 0 

—2 J-l 5 

1 13 

probable 

27 04 

5 47 

12 89 

4 27 

4 33 

2 96' 

10 59 

10 58 

+0 01 

5 70 

error 

-*-Q 85 

±0 21 

±0 24 

±0 37 

±0 68 

±0 12' 

±0 OS 

±011 

±0 07 

±0 31 


'The names are arranged in the order of their rating on the first desaturation test 
At the end of the training period all these subjects gave the correct responses to the 40 
American Optical Company plates within two minutes 

t An improvement m the desaturation test rating following training Is indicated by tbe 
Pius sign, a decline, by the minus sign 


shown m figure 2 That the American Optical Company test and the 
desaturation test discriminate in the same fashion between persons whose 
color vision is weak and those whose color vision is normal is shown 
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by the correlation 0 82 between the initial American Optical Company 
test rating and the initial desaturation test rating of the combined group, 
made up of 111 with normal and 49 subjects with weak color vision 

The number of hours of training required to bring each boy to the 
point where he could satisfactorily pass the Amencan Optical Compan) 
color test is given in table 4, together with the number of key plates 
and the total number of plates failed before training, the number of 
Ishihara plates failed befoie and after training, the number of errors 
made and the time required for bead sorting before training Boys 
quickly learned to complete the sorting of beads , consequently, a record 
of their performance on this test after training is omitted 

The fact that 45 out of the 49 boys who failed the color vision test 
were subsequently, after a series of not more than ten training sessions, 
able satisfactorily to pass this test is of considerable significance The 
question at once arises whether these subjects’ color perception had 
undergone a change because of the training methods employed or 
whethei only their ability to interpret the test numbers had changed 
It will be noted (table 4) that only 6 of the 45 boys made no errors 
on the second Ishihara test given at the end of the training period 
Training on the Amencan Optical Company plates had improved their 
ability to mterpiet the Ishihara plates, but errors were still made by 
the subjects on this very similar test The mean number of Ishihaia 
plates failed before tiaming was 12 89 dr 0 24, and, although the number 
of the American Optical Company plates failed after training had dropped 
to zero, the mean number of Ishihara plates failed fell only to 4 27 dr 0 37 
Before training the correlation between the number of American Optical 
Company plates failed and the number of Ishihara plates failed was 
0 83 dr 0 03 and that between the key American Optical Company plates 
and the Ishihara plates 0 85 dr 0 03 , but after training these correla- 
tions were obviously lost 

No significant change m rating on the desaturation test followed 
the training period Sixteen boys made some improvement, 16 
had the same rating, and 13 had a lowei rating, on the desaturation 
test after training The mean lating on the desaturation test given 
subjects with abnormal color vision before training was 10 59 dr 0 08, 
and the mean of the ratings after tiaming i\as 10 58 dr 0 11, a difference 
of only 0 01, whereas the difference between the first tests given to normal 
and to abnormal subjects was — j— 1 55 rdr 0 09, giving a ciitical ratio of 
17 22 

Fifteen boys given training which resulted in their ability to pass 
these tests in December 1943 weie letested in May 1944 (table 5) 
None of these had been given further training in that interval, but 5 
passed these tests as part of their examination for various specialized 
branches of the armed services On our letest, only 5 made no errors 
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on the key plates, and only 2 read all 46 plates correctly All made 
the same oi a pooler lesponse to the desaturation test, only 3 made 
no eirors on the Ishihara test The effect of training apparently does 
not persist These results are comparable to the experience which the 
aimed services have had with men who had been given coloi vision 
training Some failed badly m critical situations which demanded 
accurate color perception 6 

II TRAINING ON DESATURATION TEST 

Training on the American Optical Company test plates developed 
the ability to pass that test but did not result in an increased ability 
to mteipret the colors of the desaturation test The question arose 

Table 5 — Results on Retesting in May 1944 Fifteen Subjects Who Had Success- 
fully Finished a Training Period in December 1943 


Desaturation American Optical Ishihara Plates 

Test Rating Company Plates Failed Failed 

-*■ , Five Mo After Training , * 



Directly 

After 

Five Mo 
After 

t 

Entire 

Key 

Directly 

After 

Five Mo 
After 

Subject 

Training 

Training 

Series 

Plates 

Training 

Training 

W B 

11 

11 

3 

1 

3 

6 

C B 

10% 

11% 

10 

1 

9 

9 

A C 

10 

10% 

8 

2 

1 

9 

G G 

9% 

9% 

1 

1 

1 

2 

B H 

10 

10% 

2 

0 

7 

4 

D H 

10% 

10% 

2 

0 

9 

6 

J L 

9 

9% 

0 

0 

2 

0 

R L 

9 

9 

5 

1 

0 

2 

R McK 

11 

11 

13 

2 

15 

13 

R M 

10 

10% 

11 

2 

6 

8 

W 0 

9 

10 

0 

0 

6 

8 

R S 

11 

12 

7 

1 

11 

12 

F P 

8% 

9% 

2 

1 

2 

1 

W W 

o% 

10% 

1 

1 

0 

0 

R W 

9% 

9% 

1 

0 

0 

0 


whether a period of training on the desaturation test would improve 
the ability to interpret the American Optical Company test This 
investigation seemed particularly desirable because the conditions of the 
desaturation test are roughly similar to those life situations (i e , signal 
lights) m which the aviator, navigator or locomotive engineer has to 
discriminate correctly, although the varying conditions (while moving 
at great speed, m fog, etc ) in which these men have to make quick, 
accurate decisions were not simulated One who attempts to improve 
the abnormal color vision of a trainee needs to keep m nnnd the type 
of color discriminations which he may subsequently have to make and 
the conditions under which he may have to make them 

Method — Six boys, ranging in age from 15 to 17 years, were chosen for 
training on the basis of their initial performances on the American Optical Com- 
pany Pseudo-Isochromatic Plates and on the desaturation test None of those 

6 Berens, C , m discussion on Lancaster, 3 p 422 
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selected had failed less than 6 of the key Amci lean Optical Company plates , none 
had a rating of better than 11^4 on the desaturation test, and none had any 
previous training on either the color plates or the desaturation test 

All training was done with the desaturation test device alone Color plates 
were used only in the initial and the final testing procedures At the initial 
training session the subject was first repeated!} shown the red (and then the green) 
light at a level of desaturation one step above his previousl} determined threshold 
This was done to increase his confidence and thoroughly to familiarize him with 
the quality of the lights and the differences between them When rapid, accurate 
responses were made at that level, the amount of colored light was decreased bi 

Table 6 — Data on Si\ Bovs Bcfo>c and After Training on the 
Desalination Test Device * 


No of Plates Failed 
American Optical 






Company 



No of 

Dcsaturation 

Steps in r- 





Training 

Test 

Desaturation 

“JvOl” 

Total 


Name 

Periods 

Rating 

lest Rating 

Plates 

Series 

Ishiliara 

A S 

10 






Before 


13 


l> 

21 

11 

After 


10'/. 

5 

7 

23 

15 

L L 

7 






Before 


121/. 


7 

21 

13 

After 


0% 

G 

7 

19 

13 

SI L 

10 






Before 


12 


G 

21 

15 

After 


10 

4 

G 

17 

13 

G G 

11 






Before 


12 


8 

25 

15 

After 


n% 

1 

G 

15 

13 

D P 

9 






Before 


12 


G 

10 

13 

After 


10% 

3 

G 

15 

13 

O Sic 

11 






Before 


11% 


S 

27 

15 

After 


9 

5 

G 

19 

15 

Average 

90 


3 S 




Before 


121 


GS 

21 8 

13 G 

After 


10 2 


G 3 

18 0 

13 6 


* No training on cither the American Optical Company test plates or the Ishiliara test nas 
given these subjects 


one step and piactice was resumed He was shown the red light (and subsequent!! 
the green light) five successive times at that level and urged to pay strict attention 
to its appearance The red light was then again shown five times at that level and 
the green light once, then the green light five times and the red light once Those 
procedures were each repeated twice Next, alternate red and green lights w’ere 
shown for a total of ten exposures If after that period of attempting to acquaint 
him with the two lights he claimed to be ready for a test, he was then given a 
series of twenty exposures in random order In the event of incorrect responses, 
the previous training was repeated, if correct responses were made, the per cent 
of saturation of the colored light presented was decreased another step Twenty 
minute training periods were given four times a week To avoid the effect of 
accessory aids to interpretation, the operator was screened from the trainee, and 
such factors as motion and sound were controlled 
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Results — In table 6 are given the number of training sessions for 
each boy, his latmg on the desaturation test before and after training, 
the difference, if any, between these two latmgs, the total number of 
American Optical Company plates, and the number of key plates and 
the number of Islnhaia plates failed before and after training on the 
desaturation test device It is evident that 5 of the 6 boys made a 
significant nnpiovement m ability to interpret the red and the green 
signal light of the desaturation test The ratings of all but the 1 boy 
were within the noimal lange on that test, and 1 (O M ) 
achieved a rating equal to the normal mean It is significant that onl) 
1 boy, after this tiaimng, had a rating as good as the mean for normal 
persons and that the ratings of the others, although within the noimal 
lange, fell at the upper end of the noimal distribution curve (fig 2) 
Further nnpiovement might have been obtained had the training 
extended over a longer period, but the impression was gained that each 
subject had reached what seemed to be his maximum capacity Train- 
ing was stopped when successive training sessions yielded no improve- 
ment However, despite the definite increase m ability to interpret the 
desaturation test made b}’’ 5 of these 6 boys, none made any significant 
improvement in perfoimance on the key American Optical Company 
or the Ishihara plates Two showed improvement m the total number 
of American Optical Company plates failed, but even normal persons 
vaiy considerably in their lesponses to many of the plates in that senes lb 
After training on the desaturation test, none failed less than 6 of the 
key plates, only 2 failed any fewer than the) had initially, and yet all 
but 1 had shown considerable improvement on the desaturation test 
It seems clear that although this training method is capable of improving 
the ability to mterpiet a signal light of red or green as presented in 
the desaturation test device, it does not result m a significant mciease 
in ability to interpret the plates of the Ishihara or the American Optical 
Company coloi test It appears that nnpiovement of color vision foi 
all situations cannot be obtained by either of these training methods 

SUMMARY 

Forty -nine subjects who had been selected as weak m color vision 
on the basis of responses to the American Optical Company Pseudo- 
Isochromatic test plates were subsequently given training on those test 
plates until all but 4 could satisfactorily pass that particular color vision 
test However, although after training perfect responses neie made 
on the American Optical Company test plates by 45 members of this 
group, only 6 made perfect responses to all the plates m the very similar 
Ishihara test, and the scores on a color desaturation test, which also 
had not been practiced, did not improve A retest on the American 
Optical Company plates several months later showed a considerable 
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diminution in ability to make correct responses to these plates and indi- 
cated that the effects of this type of training may not long persist 

Six other boys were given the desaturation test, the American Optical 
Company and the Islnhara color plate tests before and after a period 
of training on the desaturation device Five of these subjects showed 
improvement in their ability to interpret the red and green lights pre- 
sented by that device after a small number of training periods, but 
none showed a significant degree of improvement in interpreting the 
color vision test plates 

Color vision training apparently is successful in enabling most 
persons with weak color vision to respond correctly to such a test as 
the American Optical Company plates 01 the desaturation test herein 
described, but from this study there is no evidence that either of the 
training methods used improved the capacity to discriminate between 
colors in other than the situation m which training was given Training 
which enables a person (previously classified as deficient in color vision) 
to achieve a test rating comparable to that of persons who have normal 
color vision apparently does not result in the development of the ability 
to differentiate colors m all situations and under all conditions with 

fc 

the accuracy and speed possessed by those who have normal color vision 



EXPERIMENTAL STUDIES ON THE BLOOD-AQUEOUS BARRIER 


FREDERICK W STOCKER, MD 
DURHAM, N C 

II Electrophotometric Measurements of Fluorescein Content of Aqueous After Intravenous 
Injection of Fluorescein, the Eye Being Under the Influence of Physostigmine, 
Pilocarpine, Neostigmine or Atropine 1 

I T HAS been demonstrated by numerous authors, especially by the 
splendid work of Duke-Elder 2 and Friedenwald 3 and their co-workers, 
that the penetration of the various constituents of aqueous through the 
blood-aqueous barrier follows a rather complicated scheme Electric 
charge, size of the molecule and possibly other factors influence the ratio 
of transmission of each constituent But, on the other hand, it has also 
been shown that any change of the permeability of the blood-aqueous 
bairier will affect all constituents to a certain extent, though not equally, 
whether they are electrolytes, nonelectrolytes or proteins To mention 
only two examples, Kiause, Yudkm, Stevens, Burmell and Hughson 4 
found an increase m the amount of arsenic present in the aqueous after 
intravenous injection of arsphenammes if the eye had been previously 
pilocarpimzed, and Adler n demonstrated a decrease m the permeability 
of the blood-aqueous barnei to protein in spite of the irritation brought 
about by the application of ethyl morphine hydrochloride (Dionm) if 
the eye had been atropmized pieviously So far as water is concerned, 

From the Department of Surgery, Ophthalmological Division, Duke University 
School of Medicine 

1 Stocker, F W Experimental Studies on the Blood-Aqueous Barrier 
I New Electrophotometric Method of Measuring the Concentration of Fluorescein 
in the Aqueous, Arch Ophth 36 612 (Nov ) 1946 

2 Duke-Elder, S , and Davson, H The Significance of the Distribution 
Ratios of Nonelectrolytes Between Plasma and the Intraocular Fluid, Brit J 
Ophth 27 432, 1943^ Duke-Elder, S , Quilliam, J C, and Davson, H Some 
Observations on the Present Position of Our Knowledge of the Intraocular Fluid, 
ibid 24 421, 1940 

3 Friedenwald, J S Dynamic Factors in the Formation and Reabsorption 
of Aqueous Humor, Brit J Ophth 28 503, 1944 Friedenwald, J S , and Stiehler, 
R D Circulation of the Aqueous VII A Mechanism of Secretion of the Intra- 
ocular Fluid, Arch Ophth 20 761 (Nov ) 1938 

4 Krause, A C , Yudkm, A M , Stevens, M A , Buymell, W W , and 
Hughson, D T The Influence of Drugs on the Transmission of Arsenic into the 
Aqueous Humor, J Pharmacol & Exper Therap 39 153, 1930 ^ 

5 Adler, F H The Action of Atropine in Ocular Inflammations, Arch 
Ophth 55 484 (Sept ) 1926 
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the findings of Kinsey, Grant and Cogan 0 seem to demonstrate that a 
dynamic state prevails m which water of the eye is constantly exchanged 
for water in the blood and vice versa, the classic conception of inflow 
of fluid from the ciliary body and iris and outflow through the canal of 
Schlemn representing only part of the mechanism of exchange Prob- 
ably an increase or a decrease in the 'permeability of the blood-aqueous 
barrier would also affect the exchange of water Consequently, if one 
can demonstrate a change m the permeability using a tracer substance, 
such as fluorescein, this change may apply at least qualitatively, to all 
elements involved m the exchange between blood and aqueous In the 
past the only disadvantage m using fluorescein has been the lack of a 
method of accuiate measurement of the amount of fluorescein present 
m the aqueous This disadvantage, I believe, has been overcome by 
introducing the electrophotometric method described in the first part 
of this study 

After the normal curve ot transfusion had been established, 1 efforts 
were directed m the following experiments toward establishing curves 
showing the change in permeability of the blood-aqueous barrier through 
the action of the principal miotics and mydriatics by testing the concen- 
tration of fluorescein m the aqueous at various intervals after intra- 
venous injection of sodium fluorescein 

EXPERIMENTS 

As in the experiments with normal ejes (part I), albino rabbits were used, and 
0 25 cc of a 20 per cent solution of sodium fluorescein per kilogram of body weight 
was injected intravenously One drop of one of the following solutions had been 
instilled previously three times a day for forty-eight hours, the last one being given 
two hours before the injection of fluorescein 2 per cent pilocarpine nitrate, 0 5 per 
cent physostigmme salicj hte , 5 per cent neostigmine methylsulfate, and 1 per cent 
atropine sulfate At various times after the injection of fluorescein, 0 20 cc of 
aqueous was aspirated with a small syringe and a fine, very sharp needle, the cornea 
having been anesthesized shortly before the puncture with 2 per cent cocaine 

For the benefit of investigators who wish to use this method, I should emphasize 
the necessity of evacuation of the aqueous with the least possible trauma If the 
bulbus is unduly compressed or a blood vessel torn, either at the limbus or m the 
iris, tin excessive amount of fluorescein is found Readings in such cases are then 
out of line and must be discarded 

The readings of fluorescein on the photofluorometer obtained with 
the various specimens of aqueous are recoided m chart 1 The cunes 
represent average readings It would have been confusing to record 
all individual leadings on the chart, as it contains several cuives 
Although the readings of couise differed somewhat, there was no read- 

6 Kinsey, V E , Grant, M , and Cogan, D Water Movement and the 
Eye, Arch Ophth 27 242 (Feb) 1942 
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mg below the normal average except for one reading for neostigmine, 
which was 6 after three minutes 

As previously reported, 1 the readings were most reliable within 
the ten minute period aftei injection of fluorescein, after which time 
they become irregularly increased This observation, made with animals 
which were not under the influence of any drug (part I), was confirmed 
m the present series Therefoie, this ‘‘critical” period was exclusively 
considered Fuither investigation will be directed to a study of whether 
or not any useful information may be obtained from these irregularly 
increased leadings 



Chart 1 — Influence of physostignune, pilocarpine, neostigmine and atropine on 
transfusion of fluorescein into the anterior chamber 

Two main facts aie cleaily evident 1 All three drugs known 
as nuotics, physostignune, pilocarpine and neostigmine, mci eased the 
permeability of the blood-aqueous barrier for fluoiescem when instilled 
into the conjunctival sac 2 Atropine, on the contrary, did not increase 
the permeability of the blood-aqueous ban ler, as all readings were slightly 
below the noimal average 

Seidel 7 already had found that after the instillation of physostignune 
and pilocarpine there was an increase of piotems m the aqueous This, 
of couise, means that the permeability of the capillaries was increased 

7 Seidel, E Ueber den Vorgang der plnsiologischen Kammeru asserabsondcr- 
ung und seme pharmakologische Beeinflussung, Arch f Ophth 102 366, 1920 
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Swan and Hart, 8 who used inulin and fluorescein, found that physostig- 
nnne, caibaminoyl choline chloride and mecholyl (as well as epinephrine 
in the secondary phase) increased the permeability However, the} 
did not produce evidence with their method that pilocarpine would 
increase the permeability, although it increased the total solids in the 
aqueous But the latter fact seems to show an increased permeability, at 
least for certain substances, which was confirmed by my photofluoro- 
metric readings 

Ati opine in these experiments produced a slight decrease m total 
solids, an effect which also is consistent with my findings of decreased 
permeabilty to fluorescein That Adler c had found atropine to decrease 
the peimeabihty of the blood vessels for pioteins has previously been 
mentioned It is generally believed that it is not a dilation or a con- 
striction of the blood vessels which is responsible for the increase 01 
decrease m permeability of the capillary walls, but a direct action of 
the drug on the endothelial cells (Seidel 7 ) 

The expei iments with drugs whose influence on the permeability of 
the blood-aqueous barrier had already been proved demonstrated that 
the results with the new method on the whole concurred with previous 
reports and that the method was reasonably accurate if the necessar} 
piecautions in the technic were observed I therefore thought it was 
safe to use it foi the investigation of substances wdiose action on the 
blood-aqueous bainer had not previously been determined 

ill Experiments Concerning Possible Influence of Rutin Given by Mouth on Permeability 

of Blood-Aqueous Barrier 

Rutin (C 27 H 30 O 10 3H 2 O) is a glucoside derived from flavonol It 
w r as first isolated from tobacco at the Eastern Regional Reseal ch 
Laboratory, United States Department of Agriculture 9 It was found 
to be present, hewever, m a number of other plants and to be especialh 
plentiful in buckwheat, as first discovered b) E Schmuck 10 Previously, 
Szent-Gyorgi and his co-workers 11 had extracted from lemon a sub- 
stance belonging to the flavonol group for which they gave the formula 
C 28 H 30 - 38 O 17 They demonstrated that the administration of this sub- 
stance would decrease the permeability of the capillaries for proteins 

8 Swan, K. C , and Hart, W M A Comparative Study of the Effects of 
Mecholyl, Doryl, Esenne, Pilocarpine, Atropine and Epinephrine on the Blood- 
Aqueous Barrier, Am J Ophth 23 1311, 1940 

9 Mr J F Couch, senior chemist, in charge of the tobacco section, made 
the complimentary release of the necessary amount of rutin for tins experimental 
study 

10 Schmuck, E , cited by Couch, J F , Naghski, J , and Krewson, C F 
Buckwheat as a Source of Rutin, Science 103 197, 1946 

11 Armentano, L , Bentsath, A , Beres, T , Rusznyak, S , and Szent-Gyorgi, 

A Ueber den Emfluss von Substanzen der Flavongruppe auf die Permeabihtat 
der Kapillaren Vitamin P, Deutsche med Wchnschr 62 1325 1936 
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as well as for water It also prevented hemonhages in certain cases 
of purpura They called it citrin, or vitamin P (P stands for permeabil- 
ity) Because of the close chemical relationship of the two substances, 
citrin and rutm, the latter was tested clinically by Griffith, Couch and 
Lindauer 12 and by Griffith and Lmdauer 13 and was found to be similarly 
effective m conditions m which increased capillary fragility was present 
In ophthalmology, rutm was reported to be effective m cases of hemor- 
rhagic diabetic retinitis by Hanum 14 

There is little doubt that the permeability of the blood-aqueous 
barrier plays an important part in certain cases of glaucoma It also 
is known and confirmed by the experiments reported in part II of this 
study that the drugs generally spoken of as miotics not only contract 
the pupil but also increase the permeability of the blood-aqueous barrier 
On the basis of the work of Kusel , 15 Fortin 10 and others, it is under- 
stood that the miotics reduce the tension by pulling the ins out of the 
chamber angle, thus widening the route of escape to the canal of Schlemn, 
and possibly by pulling on the scleral spur through the contraction of 
the ciliary muscle, with the same result Whether the second type of 
action of the miotics, the increase of the permeability of the capillary 
walls, tends to increase or to decrease the tension is not so clearly evident 
Clinical experience points to the possibility that either may happen It 
is not intended to deal with these clinical facts m this experimental 
study, but the suggestion may be made that m certain cases the beneficial 
effect of miosis might be impaired or partially offset by the increased 
permeability of the blood-aqueous barrier This explanation could 
clarify the cases m which miotics have no beneficial effect on the increased 
intraocular pressure, or have even an adverse one, as m the case men- 
tioned by Luedde , 17 m which physostigmme aggravated the condition. 
As rutm has been found to tighten the capillary walls, the possibility w 7 as 
to be considered that a combination of rutm and a miotic might improve 

12 Griffith, J Q , Couch, J F, and Lindauer, M A Effect of Rutin on 
Increased Capillary Fragility in Man, Proc Soc Exper Biol & Med 55 228 r 
1944 

13 Griffith, J Q , and Lindauer, M A Effect of Chronic Lead Poisoning on 
Arterial Blood Pressure in Rats, Am Heart J 28 758, 1944 

14 Hanum, S Diabetic Retinitis Clinical Studies of One Hundred and 
Ninety-Five Cases of Retinal Changes in Diabetics, Acta ophth , 1939, supp 16, 
P 3 

15 Kusel Ueber die Wirhung des Ziharmushels auf das Ligamentum beim 
Glaucom, Klin Monatsbl f Augenh 44 256, 1906 

16 Fortin, E P Schlemm'scher Canal und Ligamentum pectmatum, Arch, 
de oftal de Buenos Aires 4 454, 1929, abstracted, Zentralbl f d ges Ophth. 
22 419, 1930 

17 Luedde, W H Relation of Capillary and Corneal Osmosis to Glaucoma 
Therapy, Am J Ophth 23 388, 1940 
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the pressure-reducing action of the latter in those cases in which the 
mciease in permeability of the capillary walls would work to the contrary 
Indeed, in a numbei of cases of glaucoma, I was able to reduce the 
tension considerably moie when I gave the patient lutin by mouth 
together with a miotic in the eye than when I gave the miotic alone 
A report on my clinical investigations earned out m connection with 
the glaucoma clinic of Duke Umveisity School of Medicine and the 
McPherson Hospital will be published shortl} In the present stud} I 
wanted to find out whethei an influence on the permeability of the blood- 
aqueous barrier could be demonstiated in normal labbits Since rutin 
has a vitamin, rathei than a phaimacologic, effect, a deficienc} should 
be piesent in order to demonstiate its action, as most of the vitamins 
have no or little evident effect on the noimal organism But there 
was perhaps another possibility of demonstrating the tightening effect 
of rutin on the capillaries of the blood-aqueous barner by creating first 
an increased permeability In other words I could increase the per- 
meability by instilling physostigmine, for instance, into the conjunctival 
sac of an animal which had been tieated with lutm by mouth for some 
time, at the same time instilling the drug into the sac of another animal 
which had not received rutin By testing the fluorescein of the aqueous 
with the photofluorometer after mtiavenous injection of fluorescein, 

I should be able to demonstrate whether there was a difference in the 
amount of fluoiescein diffused through the blood-aqueous barner m 
the 2 animals 

EXPERIMENTS 

Four rabbits receiving- the same diet were used Two of them were given 
10 mg of rutin by mouth twice a dav for three weeks This dose by far exceeds 
comparatively the usual dose for the adult man, which is 20 mg three times a day 
As rutin is almost insoluble in water, there was no waj of administering the 
accurate doses other than by feeding capsules Dr William H Anderson, intern 
m the ophthalmologic service, who undertook the feeding, invented an ingenious 
device by which the rabbits were made to sw r allo\v the capsules infallibly 

After three weeks of rutmization 0 25 cc of a 20 per cent solution of sodium 
fluorescein per kilogram of body weight was injected intravenously and the aqueous 
examined with photofluorometer within the ten minute period, as in the 
previous experiments After that, the feeding of rutin to 2 of the rabbits was 
continued for tw'o w'eeks longer For the last two days 1 drop of 0 5 per cent 
physostigmine salicylate was instilled in each eye of the 4 animals three times a 
day, the last drop being given three hours before fluorescein w r as again injected 
in the same way and the aqueous tested with the photofluorometer The readings 
are recorded m chart 2 

It may be noted that in the first part of the experiment the readings 
for fluorescein in the aqueous from the animals that had not received 
rutin (controls) concurred with the normal curve established previoush 
(paits I and II) The readings for the animals that had been fed rutin 
were slightly below the readings foi the controls at four and five minutes 
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One earlier reading, at three minutes, was invalid, as an excessive 
amount of fluorscein v as present, due to too much trauma from a blunt 
needle - This reading is so much out of line that it should be disregarded 
I have recorded it only m order not to become guilty of suppressing 
any finding 

As to the second part, unfortunately, only 3 correctly collected speci- 
mens of aqueous could be obtained One animal could not be used 
because an inflammatory reaction, combined with cataract in one e)e, 



Chart 2 — Influence of physostigmine and rutin alone and combined on trans- 
fusion of fluorescein into the anterior chamber 

had set in after the first experiment So only tv o readings for physostig- 
mine without rutin and one reading for ph} sostigmme with rutin could 
be recorded However, the difference between the two readings at fi\e 
minutes is so great, that for physostigmine alone being almost twice 
that for physostigmine vuth rutin, that attributing a certain significance 
to it seems justified 

In commenting on these results, I realize that a larger number of 
leadings v r ould be desirable, and I shall endea\or to follow up the 
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observations with more extensive experiments As a preliminary report, 
the following conclusions seem to emerge 

1 No appreciable influence on the permeability of the blood-aqueous 
barrier can be demonstrated when normal rabbits are fed large doses 
of rutin for three weeks If any influence is to be noted, it is in the 
direction of slight reduction in the permeability However, the differ- 
ence between the readings for the controls and those for the rutinized 
animals is too small to be significant As mentioned previously, this 
negative result was expected Rutin, having a vitamin rather than a 
pharmacologic effect, would need to meet a state of deficiency or altera- 
tion of the capillary walls m order for its influence to be demonstrated 

2 As far as the quantitatively limited present experiments would 
indicate, rutm given by mouth for several weeks seems to have a con- 
siderable tightening effect on the blood-aqueous barrier The action 
of physostignune, which is known to increase the permeability of this 
barrier after being instilled into the conjunctival sac, is greatly reduced 
if the animal has been rutmized previously 

Because of the small number of experiments involved, this report 
on the effect of rutm on the permeability of the blood-aqueous barrier 
is to be considered as only preliminary However, in view of the far- 
reaching possibilities for the medical treatment of glaucoma, further 
experimental studies and clinical investigations appear to be justified 

1021 Minerva Avenue 



CORNEOSCLERAL SUTURE IN OPERATIONS FOR CATARACT 

With Special Reference to Hie Incidence of Postoperative Hyphemia 


OTIS S LEE Jr, MD 
IOWA CITY 

T HE use of sutures for closure of incisions m cataract operations 
is one of the most useful and valuable refinements in ophthalmic 
surgery First described by Williams 1 in 1860, it has become increas- 
ingly popular, until at present some type of suture is used m cataract 
operations m practically every large clinic m this country Together 
with the routine use of akinesia and retrobulbar injections, the average 
ophthalmic surgeon has been able to obtain a greater percentage of 
successful results m cataract extractions than is otherwise possible 
A review of the literature on this subject shows that most authors 
are m agreement that sutures ( 1 ) promote prompt healing of the wound 
m most instances; (2) reduce the incidence of prolapse of the ins, 
(3) reduce postoperative glaucoma by permitting rapid reformation of 
the anterior chamber, (4) discourage epithelial ingrowth into the 
anterior chamber, (5) permit rapid closure of the wound, thus mini- 
mizing the loss of vitreous should that complication occur during opera- 
tion, (6) decrease the amount of corneal astigmatism, ( 7 ) furnish 
greater security from postoperative complications in uncooperative 
patients, and (8) help to prevent cardiac failure and hypostatic pneu- 
monia m aged and weak patients by allowing them greater freedom 
of movement after operation 

Ophthalmic surgeons do not all agree, however, that sutures aid in 
reducing the incidence of postopeiative hemorrhage into the anterior 
chamber Although this complication usually is not a serious one, it 
may, if severe, increase the number of days of hospitalization It may 
also bring about toxic iridocyclitis, secondary glaucoma, staining of the 
cornea with blood or formation of a pupillary membrane, or it may 
infiltrate into the vitreous and remain there for an extended period,, 
all of which complications can affect the final visual function or even 
result in loss of the eye Older -writers were of the opinion that the 
bleeding came from the ins 2 Moie recent investigations, 3 how ever. 

From the Department of Ophthalmology, Unnersity Hospitals 
1 Williams, H W Cataract Extractions, Arch Ophth 1 98 , 1869 
2 Wheeler, J M A Study of Hemorrhage into the Anterior Chamber 
Subsequent to Operation for Hard Cataract, Tr Am Ophth Soc 1 £‘ 742 , 1916 , 
cited by Philps 3c 


(Footnotes continued on next page) 
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point to the incision as the souice of hemorrhage Most hemorrhages 
occui fiom the third to the sixth postopeiative day It has been shown 3 4 
that newly formed blood vessels aie present in the incision as early as 
the second to the third day Any separation of the bps of the wound 
tears these vessels, lesultmg in bleeding undei the conjunctiva or, more 
frequently, into the anterior chambei Many types of sutures have been 
devised to prevent separation of the wound, with its resulting compli- 
cations Among authors claiming success m i educing the incidence of 
postoperative hyphemia is Stallaid, r * who, using a corneoscleral suture 
first descnbed by Liegard,' 1 6 did not have a single case of hemorrhage 
into the anterior chamber in 107 consecutive cataract exti actions Prior 
to the use of this sutuie, 30 to 35 per cent of all his patients operated 
on for cataract m Mooi fields had postoperative hjphemia Philps, 3c 
using the same suture, was equally enthusiastic, repoiting 120 consecu- 
tive cataiact operations without hemorrhage McLean, 7 using a corneo- 
scleroconjunctival suture modified and impioved from a corneal suture 
described by Suarez de Mendoza, 8 9 claimed an incidence of 3 6 per cent 
of postoperative hemorrhages into the anterior chamber in 110 cases, 
as against 10 7 per cent in 64 cases in which only conjunctival sutures 
w r eie used Others 0 have icported comparable results m the reduction 
of postoperative hyphemia when using some t\ pe of corneoscleral 
sutures On the other hand Ellett 10 stated that he saw hemorrhages 

3 Vail, D (a) On Hyphema After Cataract Extraction, Tr Am Ophth 
Soc 31 -196, 1933, ( b ) On the Mechanism and Cause of H\phema After Cataract 
Extraction, Am J Ophtli 21 920, 1941 (c) Philps, S Post-Cataract Hyphema, 
Brit J Ophth 24 122, 1940 

4 Collins, E T Postoperative Complications of Cataract Extraction, Tr 
Ophth Soc U Kingdom 34 18, 1914 Henderson, T A Histological Study of 
the Normal Healing of Wounds After Cataract Extraction, Ophth Rev 26 127, 
1907 

5 Stallard, H B A Corneo-Scleral Suture in Cataract Extraction Its 
Technic and Advantages, Brit J Ophth 22 269, 1938 

6 Liegard, II Une modification au precede de suture de la cornee dans 
l’operation de la cataracte, Ann d’ocul 149 119, 1913, cited by McLean 7 

7 McLean, J M A New Corneo-Scleral Suture, Arch Ophth 23 554 
(March) 1940 

8 Suarez de Mendoza, R Nquveax faits de suture de la cornee dans l’extrac- 
tion de la cataracte, Bull et mem Soc frang d’opht 10 63, 1892 , cited bv 
McLean 7 

9 Leech, V M , and Sugar, II S Reduction of Postoperative Complica- 
tions in Cataract Operations with Corneoscleral Sutures, Arch Ophth 21 966 
(June) 1939 Kirby, D B Prevention and Handling of Complications Arising 
During and After Cataract Extractions Some Practical Points, ibid 25 866 
(May) 1941 Lehrfeld, L , and Donnelly, E J Corneo-Episcleral Suture in 
Cataract Extraction, Correspondence, ibid 24 401 (Aug ) 1940 

10 Ellett, E C , m discussion on Peter, L C Sutures in Cataract Extrac- 
tion, Tr Am Ophth Soc 45 46, 1941 
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with unpleasant frequency in spite of the use of various types of sutures 
Castroviejo, cited by De Voe, 11 using three mteirupted corneoscleral 
sutures, stated his belief that the incidence of hemorihage m his cases had 
not deci eased with its use DeVoe, 11 in his statistical survey of 453 con- 
secutive cataract operations, found postopeiative hemonhage into the 
anterior chamber in about 20 per cent of cases in spite of the use of 
various types of sutuies He also could detect no difference m the num- 
ber of hemonhages with conjunctival and with corneoscleral sutuie 
(types not described) 

For the past fifteen years it has been the loutme procedure m this 
clinic to employ three or more mteriupted hmbic-episcleial sutures for 
the closure of incisions m operations for cataract The incidence of 
such complications as prolapse of the iris, delayed reformation of the 
anterior chamber and secondaiy glaucoma has certainly been reduced 
with their use Hemorrhage into the antenor chamber, however, con- 
tinued to occui with exasperating fiequency Past studies on the effect 
on the incidence of postoperative hyphemia of such factors as diabetes, 
artenosclei osis, syphilis, hyperpiesis, blood coagulation and bleeding 
times and the vitamin C level of the blood did not yield any helpful 
information DeVoe, 11 in a recent study, came to the same conclusions 
In 1945 my associates and I began to use a modified Liegard suture 
placed at 12 o’clock on the limbus before the incision with the keratome 
was made, with two additional limbic-episcleral sutures placed on each 
side of it after extraction of the cataract The l eduction in postoperative 
hyphemia following the use of this stitch was significant enough to 
prompt a preliminary report on its use 

TECHNIC 

After cocamization of the eyeball, and before the retrobulbar injection of pro- 
caine, the 12 o’oclock point on the limbus is marked with the tfp of a toothpick 
dipped in gentian violet This serves to indicate the point of introduction of the 
suture, as well as to preserve the landmark of the vertical meridian, since the globe 
tends to extort or intort after a retrobulbar injection Fixation of the globe is 
accomplished by use of a Burch pick The tip of the pick is placed opposite the 
point at which the needle is to penetrate the corneal tissue With a 000000 black 
twisted surgical silk suture on a three-eighths circle taper or cutting point atrau- 
matic y 2 inch (127 cm ) needle, the bite is taken in the limbus at 12 o’clock just 
to one side of the gentian violet mark, the needle entering the corneal tissue suf- 
ficiently to insure a firm hold and coming out on the other side of the colored 
mark The stitch is usually 1 5 to 2 mm wide The thread is pulled through until 
stopped bj a previously prepared double knot, about 3 cm from the end The 
direction of the needle is then reversed, and, with fixation transferred to the 

11 DeVoe, G Hemorrhage After Cataract Extraction, Arch Ophth 28* 
1069 (Dec) 1942 
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opposite side, a bite is taken about 1 5 to 2 mm above the first one, the needle 
passing through the conjunctiva and into the scleral tissue and out again The 
scleral bite is equal in width to, and lies exactly opposite, the limbic stitch This 
is really a mattress suture across the limbus at 12 o’clock The suture is cut, 
leaving sufficient length for an adequate loop and a long enough end to permit 
easj grasp for quick closure of the wound when necessary The ends and the 
loop of the suture are then dressed out of the line of incision to permit introduction 
of the keratome and scissors, without cutting the thread 



A, fixation with the Burch pick and introduction of an atraumatic needle into 
the limbus , B, modified Liegard suture in place ( X knot near end of the suture) , 
C, lifting of the corneal flap by pulling on the loop end of the suture to facilitate 
introduction of instruments into the anterior chamber , D, modified Liegard suture 
tied and interrupted limbic-episcleral sutures in place 

RESULTS 

A review of the literature shows a wide variation m the incidence 
of postoperative hyphemia DeVoe found that it ranged from 1 to 
35 per cent, while Philps stated that the number of cases of hemor- 
rhage into the anterior chamber was always higher m the series which i 
were under the direct observation of the authors 
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In the present series of 300 cases, dressings were changed twenty- 
four hours after the operation and daily thereafter Particular attention 
was given to the presence of blood in the anterior chamber Blood in 
the anterior chamber at the time of the first dressing was not con- 
sidered the result of postoperative bleeding unless obviously of recent 
origin Any sign of increased or new hemorrhage on subsequent dress- 
ing was recorded as postopeiative hyphemia 

In the first 150 cases (table), thiee to five interrupted limbic- 
episcleral sutures were used In 75 cases of this series a complete 
iridectomy was performed, whereas in the next 75 cases only a small 
peripheral lridotomy was done No significant difference in the number 
of hemorrhages into the anterior chamber was found between these two 
series In contradistinction to DeVoe’s results, the type of operation 
on the iris apparently played no part in the incidence of hemorrhage 
into the anterior chamber 


Postopei ative Hyphemia with Two Types of Sittuies 


Interrupted 

Limbic Episcleral Suture 

(150 Cases) 




No 

of Cases of Postoperative Hyphemia 


Mild 

Moderate 

Severe 

Total 

Per Cent 

Complete lridectomj (75 cases) 

3 

6 

2 

11 

14 G 

Peripheral iridotomj (75 cases) 

3 

5 

4 

12 

1G0 

Total 

6 

ll 

6 

23 

15 3 

Modified Liegard Suture (150 Cases) 




No 

of Cases o'f Postoperative Hyphemia 

A _ . . 


Mild 

Moderate 

Severe 

Total 

Per Cent 

150 cases with peripheral iridotomj 

0 

3 

l 

10 

GG 

Total 

6 

3 

l 

10 

GC 


In the next series of 150 cases, the modified Liegard stitch was used, 
m addition to the interrupted corneal-episcleral sutures All cataracts 
vere exti acted through an intact sphincter pupillae, with a small periph- 
eial iridotomy performed m each case A comparison of the number of 
cases of postoperative lryphenna in the two series shows an incidence 
of 15 3 per cent m the first series and 6 6 per cent in the second, a 
decrease of over 50 pei cent m the number of cases of hemorrhage into 
the anterior chamber m which the modified Liegard suture was used 
Moreover, in the first series the bleeding into the anterior chamber 
~nas mild in only one fourth of the cases and moderate to se\ere in 
the rest, wdiereas in the second series the luphemia was slight m over 
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one-half the cases and model ate to severe in the others Apparently, 
even if hemorrhage did take place when the modified Liegard stitch was 
used, it was more often a small one 

COMMENT 

This report is concerned only with a comparison of the efficacy of 
the interrupted limbic-episcleral sutures and a modified Liegard suture 
in reducing hemorihages in the anterior chamber We have had no 
experience with the McLean sutuie, 7 the Verhoeff tract suture 12 or 
other types of coineoscleial sutures, although these probably offer simi- 
lar, and perhaps additional, advantages 

Perhaps the reason that use of the interiupted limbic-episcleral 
sutures is inferior in our hands is that not all of them are truly epi- 
scleral but are actually limbic-conjunctival Those who have had 
experience with this type of suture know that it is not always possible 
to get a good bite of episcleral tissue with the needle This is especially 
true in the aged Moreover, an already sectioned globe makes the 
placing of sutures m the episcleral tissue a more difficult and hazardous 
procedure, so that occasionally the surgeon, rather than jeopardize the 
success of the operation, satisfies himself with a limbic-conjunctival 
suture We have not infrequently seen sutures hanging loosely from 
the incision or dropping out altogethei on the third to the sixth post- 
operative day These probably were only limbic-conjunctival sutures, 
and not limbic-episcleral as intended Thus, wdien strain is put on 
an incisional wound sutured wnth such stitches, the support which they 
should have given is absent Separation of the lips of the wound, wnth 
tearing of the newly formed blood vessels, takes place, resulting m 
bleeding into the anterior chamber 

With the Liegard type of suture, a good limbic and scleral bite is 
assured We have never seen this suture drop off spontaneously One 
w r as inadvertently left in for three months and w j as still firmly in place 
wdien the eye was again seen The intei rupted limbic-episcleral sutures 
are of secondary importance, as the greatest stress on the limbic w'ound 
is in the region of 12 o'clock Prolapse of the iris is more likely to 
occur between 11 and 1 o’clock than elsewdiere Frequently the stitch 
near each end of the incision is deliberately placed in the limbus and 
conjunctiva, as its mam function is to furnish an air-tight wound so 
that a bubble of air may be injected and retained m the antenor chamber 
m cataract extractions wnth a round pupil This procedure is used to 
keep the ins diaphragm m place and to prevent the formation of anterioi 
peripheral synechias m the legion of the incision 

12 Verhoeff, F H Corneo-Scleral Suture m Opeiations for Cataract, Tr 
Am Ophth Soc 25 4S, 1927 
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Besides its effectiveness m reducing hemorrhages m the anterior 
chamber, ive feel that the modified Liegard suture offers certain advan- 
tages 13 1 The suture is simple and easy to place, no previous prepa- 
ration, such as raising a conjunctival flap or making a groove m the 
limbus, with resultant annoying bleeding, being necessary 2 The 
assistant, by pulling on the suture loop on the corneal side opposite the 
knot, separates the lips of the incision, thus facilitating the introduction 
of instruments into the antei 101 chamber by the opei ator, such as scissors 
for enlarging the initial keratome incision, ins scissors foi iridectomy 
or lndotomy and capsule forceps for grasping the lens 3 The wound 
may be closed quickly by simply pulling on the free end of the suture 
on the scleral side of the wound This is of value especially when 
loss of vitreous is anticipated 

Certain precautions must be kept in mind when this sutuie is used 
1 The two horizontal bites must be placed as nearly opposite each 
other as possible to prevent lateral displacement of the two lips of the 
incision when the sutuie is tied 2 The stitch should not be tied too 
tightly or there may be buckling of the wound 3 If the keratome 
is used in making the initial incision in the limbus, the presence of 
an alert assistant is desirable m keeping the sutures near the scleral 
bite away from the edges of the blade Otheuvise the stitch may be 
cut accidentally 

SUMMARY 

A modified Liegard coi neoepiscleral suture is described Its use has 
reduced the incidence of hemorrhage into the anterior chamber m cata- 
ract extractions from 15 3 per cent, uflien interrupted limbic-episcleral 
sutuies alone were used, to only 6 6 per cent, when this suture was 
added In addition, when hemorrhages did occur, they w ? ere usually 
less extensive 

The other advantages of this suture are described, and precautions 
to be taken when using it are given 

13 We feel that the advantage of a prepared conjunctnal flap m promoting 
better healing of the wound, as advocated bv some authors, is dependent on the 
t\pe of incision made, whether corneal or limbic If it is corneal, the additional 
nourishment brought by a conjunctnal flap to an aiascular tissue certainh makes 
for better healing of the lips of the wound On the other hand, a limbic incision, 
as practiced in this clinic, the initial incision being made wuth the keratome, which 
is entered about 15 mm behind the limbus, and the section with scissors, usualh 
with inclusion of a narrow' tag of conjunctna, make a prepared conjunctnal flap 
unnecessary 



DANGER OF PENICILLIN THERAPY IN ACTIVE UVEITIS 


ELTON R YASUNA, MD 
WORCESTER, MASS 

I N A SERIES of papeis between 1929 and 1932, Fleming 1 observed 
that the growth of certain bacteria was inhibited by the chance intro- 
duction into the culture plates of the mold Pemcillium rubrum, which 
is abundantly found in rotted fruit, vegetables and stale decaying matter 
However, it was not until 1940 that great interest was stimulated m 
the field by the comprehensive, enthusiastic reports of Florey 2 and 
Abraham, 3 together with their co-workers Thereafter experimental 
and clinical studies appeared in the literature confirming the excellent 
results obtained with penicillin against certain bacterial infections 

STANDARDIZATION 

For clinical application the mold had to be standardized, and two 
general methods of assay, or standardization, have been developed 
1 0 xfoi d, 07 FI 07 cy, Unit — Florey and Florey 4 employed Staphylo- 
coccus aureus plates incubated with Pemcillium for twelve to sixteen 
hours at 37 C The surrounding zone of bacterial inhibition was observed, 
and each 24 mm zone was set up to be equivalent to 1 unit This was 
later modified 5 by using Bacillus subtihs, a moie stable and sensitive 
organism than Staph aureus, and one which gave larger and sharper 
holders of inhibition on the culture plates 

Read at a meeting of the New York Society for Clinical Ophthalmology 
1 Fleming, A On Antibacterial Action of Cultures of Pemcillium, with 
Special Reference to Their Use in Isolation of B Influenzae, Brit J Exper Path 
10 226-236 (June) 1929 Fleming, A, and Maclean, I H On Occurrence of 
Influenza Bacilli in Mouths of Normal People, ibid 11 27-134 (April) 1930 
Fleming, A On Specific Antibacterial Properties of Penicillin and Potassium 
Tellurite, Incorporating Method of Demonstrating Some Bacterial Antagonisms, 

J Path & Bact 35 831-842, 1932 

2 Chain, E , Florey, H W , Gardner, A D , Heatley, N G , Jennings, 
M A , Orr-Ewing, J , and Sanders, A G Penicillin as Chemotherapeutic Agent, 
Lancet 2 226-228 (Aug 24) 1940 

3 Abraham, E P , Chain, E , Fletcher, C M , Gardner, A D , Heatley, 
N G , Jennings, M A , and Florey, H W Further Observations on Penicillin, 
Lancet 2 177-188 (Aug 16) 1941 

4 Florey, M E , and Florey, H W General and Local Administration o 
Penicillin, Lancet 1 387-397 (March 27) 1943 

5 Foster, J W , and Woodruff, H B Improvements m Cup Assay for 
Penicillin, J Biol Chem 148 723, 1943 ' 

S98 
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2 Senal Dilutions — In this method the concentration of penicillin 
required to inhibit the growth of Staph aureus m agar plates was 
deteimmed 6 One unit of penicillin pei milligram just inhibited the 
growth of Staph aureus m dilutions of 1 50,000 

An enzyme, penicillinase, inhibits the action of penicillin, although 
it probably does not destroy the drug 7 This enzyme has been extracted 
from crushed Bacillus coll and other organisms Susceptible bactena 
have been shown to develop a lesistance to penicillin after repeated 
exposure McKee and Houck 8 pioduced cultuies of pneumococci 
type III which were resistant to thnty times the greatest amount of 
penicillin which pieviously just pei nutted growth The mechanism of 
this induced resistance was not clear, and no penicilhn-destioymg enzyme 
could be demonstrated 9 

Penicillin m vitro is about four times as potent as sulfathiazole against 
staphylococci and streptococci 10 Although resembling the sulfonamide 
drugs m its action, penicillin possesses a number of advantages 11 1 Its 

action is stronger 2 It is influenced relatively little by the number 
of bacteria to be inhibited 3 It is not hydrolyzed by pus 4 Its 
toxicity to tissue cells is low 5 Bacterial resistance is not developed as 
readily 

Unfortunately, penicillin is destroyed by the hydrochloric acid of 
the stomach, 12 but if a duodenal tube is used to by-pass the stomach 
penicillin is absorbed by the intestine without damage to living cells 13 
Rectal administration is unsatisfactory because of the destructive action 
of penicillinase present m the bowel 8 At room temperature penicillin 
solutions retain their potency for about one week 14 

6 Rammelkamp, C H Method for Determining Concentration of Penicillin 
in Body Fluids and Exudates, Proc Soc Exper Biol & Med 51 95-97 (Oct ) 
1942 

, 7 Abraham, E P , and Cham, E Enzyme from Bacteria Able to Destroy 
Penicillin, Nature, London 146 837 (Dec 28) 1940 

8 McKee, C M , and Houck, G L Induced Penicillin Resistance m a Pneu- 
mococcus Type III Culture, Federation Proc 2 100 (March) 1943 

9 Rammelkamp, C H , and Maxon, T Resistance of Staphylococcus Aureus 
to Action of Penicillin, Proc Soc Exper Biol & Med 51 386-389 (Dec) 1942 

10 Fleming, A , m discussion on Chemotherapy and Wound Infection, Proc 
Roy Soc Med 34 342-347 (April) 1941 

11 Herrell, W E Further Observations on Clinical Use of Penicillin, Proc 
Staff Meet , Mayo Clin 18 65-76 (March 10) 1943 

12 Rammelkamp, C H , and Helm, J D , Jr Excretion of Penicillin in Bile, 
Proc Soc Exper Biol & Med 54 31-34 (Oct) 1943 

13 Rammelkamp, C H , and Keefer, C S , Jr Absorption, Excretion and 
Distribution of Penicillin, J Clin Imestigation 22 425-437 (Maj) 1943, Penicillin 
Its Antibacterial Effect m Whole Blood and Serum for Hemohtic Streptococcus 
mid Staplij lococcus Aureus, ibid 22.649-657 (Sept) 1943 

14 Kirb\, W M M Stabiht} of Penicillin Solutions at Room and Incubator 
Temperatures, J A M A 125 62S-629 (Tuly 1) 1944 
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ABSORPTION AND ADMINISTRATION 

Intravenous injection gives an immediate rise in the level of peni- 
cillin with a lapid fall, thus necessitating a continuous drip method in 
oidei to maintain a high level 10 No penicillin reaches the cerebro- 
spinal fluid, although some can be' detected m the aqueous 10 Intra- 
muscular admmistiation also causes a lapid rise in the blood level, with 
the peak lemaming foi thirty to foitj-five minutes, followed b\ a gradual 
decline With this method the concentration in the aqueous is propor- 
tional to the dose, but a high level is never obtained, even w ith massive 
doses 17 After paiacentesis the level of penicillin in the secondan 
aqueous approaches that of the blood serum By this route injections 
should be given ever) tlnee houis Subcutaneous absoiption is very 
slow' and somewdiat painful A level of at least 0 1 56 Florey unit per 
cubic centimeter of seium is desirable for effectiveness against staphylo- 
cocci, with lowet levels required for streptococci Oral administration 
with the use of suitable capsules, such as cellulose acetate phthallate, to 
withstand the gastric secietions has been developed 

Negligible amounts of penicillin reach the aqueous, vitreous and lens 
by any of the aforementioned methods of administration, and none is 
excieted in the tears 18 Therefoie other methods of administration have 
been employed in ophthalmology 

Topical admmistiation directly to the cornea and conjunctiva gives 
excellent concentrations on the anterior surface of the globe 19 Prepara- 
tions of 300 to 500 units per cubic centimeter m 0 9 per cent solution 
of sodium chloride are genei ally employed and should be given frequentl) , 
generally about every ten to sixty minutes, depending on the severity 
of the infection After constant corneal baths (20,000 units per cubic 
centimeter) in rabbits, high concentrations have been found m all portions 
of the eye except the vitreous, the posterior portion of the uvea and the 
retina 20 Von Sallmann lsb has been able to increase the concentratiqns 
of penicillin in the cornea, aqueous and iris with the use of iontophoresis, 

15 Struble, G C , and Bellows, J G Studies on the Distribution of Penicillin 

m the Eye, JAMA 125 685-690 (July 8) 1944 

16 von Sallmann, L , and Meyer, K Penetration of Penicillin into the Eye, 
Arch Ophth 31 1-7 (Jan) 1944 

17 Town, A E , and Hunt, M E Concentration of Penicillin m the Aqueous 
Humor Following Systemic Administration, Am J Ophth 29 171-175 (Feb) 1946 

18 (a) Bellows, J G Penicillin Therapy in Ocular Infections, Am J Ophth 

27 1206-1219 (Nov ) 1944 (6) von Sallmann, L Penetration of Penicillin into 

the Eye Further Studies, Arch Ophth 34 195-201 (Sept ) 1945 

19 Scobee, R G Penicillin in the Treatment of Perforating Ocular Injuries 
and in Uveitis, Am J Ophth 28 380-387 (April) 1945 

20 Herrell, W , and Heilman, D Cytotoxic and Antibacterial Activity of 
Gramicidin and Penicillin Comparison with Other Gei micides, Am J M Sc 206 
221-226 (Aug) 1943 
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but even with this method none could be detected m the vitieous or the 
lens 

Cotton packs saturated with penicillin (500 units pei cubic centi- 
nietei) and placed in the lower foimx 18b have proved satisfactoiy and 
provide a convenient method for obtaining high levels in the cornea, 
aqueous, ms and ciliary body Depletion of penicillin m the ocular tissues 
usually occurs in about eight hours Scobee 19 suggested using 1 4 per 
cent instead of isotonic (0 9 per cent) solution of sodium chloride, since 
the former is isotonic with the teais The addition of a wetting agent, 
such as zephnan chloride, has been found to increase the absorption 20 

Penicillin can be given subconjunctivally (500 units in 0 5 cc of 
isotonic solution of sodium chlonde) This method is mutating but 
places the drug near the site desired Rycroft 21 advocated using larger 
doses (4,000 units) to speed diffusion and avoid pioducmg lesistance 
to penicillin He reported 10 cases in which the aqueous was aspuated 
fifteen to ninety minutes aftei the subconjunctival injection and found 
that bactenostasis of susceptible organisms m the aqueous was produced 
within thirty minutes Penicillin can also be injected dnectly into the 
anterior chamber (200 units m 0 25 cc of solution of sodium chloride) 

Local sensitivity to the drug after topical application was seldom 
experienced and then usually was not sevei e Redness, thickening, ptosis 
and fissures of the lids have been described 22 Few systemic leactions 
of a severe natuie have been encountered 23 These untoward reactions 
have been urticana, fevei, transient azotemia, thrombophlebitis, chills, 
faintness and musculai ciamps, but most of these leactions were thought 
to be due to the lmpui lties in the pi eparation rather than to the penicillin 
itself 

PENICILLIN THERAPY OF OCULAR INFECTIONS 

The value of penicillin for ocular infections has not ) et been as clearl} 
demonstrated as its usefulness in treatment of many systemic diseases, 
such as septicemia, meningitis and gonoirhea At present the place 
of penicillin m ophthalmic theiapeutics appears to be that of aiding, and 
possibly leplacing, the sulfonamide compounds, which aie limited in 
their use It maj be said that the sulfonamide drugs in ophthalmologi 
have not lived up to the high expectations of a few yeais ago 24 

21 Rj croft, B W Subconjunctnal Penicillin and Intra-Ocular Infection, 
Bnt J Ophth 29 501-511 (Oct) 1945 

22 Vorisek, E A , and Evans, A L Penicillin Administered Locallj m Gonor- . 
rlieal Ophthalmia Sensitization Reaction, Am J Ophth 28 520 (Mu) 1945 

23 Lyons, C Penicillin Therap\ of Suigical Infections m the U S Arrm 
Report, JAMA 123 1007-1018 (Dec 18) 1943 

24 Chance, B A Clinician’s Experience with Sulfanilamide, \m J Ophth 
23 900-904 (Aug) 1940 Heath, P Cheniotherapj in Ophthalmology J A M A 
124 152-155 (Jan 15) 1944 
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Only for those ocular infections in which cultures of penicillin- 
susceptible organisms have been obtained has the drug shown itself to 
be of proved value, and this is all that one should expect Thus, m 
cases of ophthalmia neonatorum excellent results have been reported 
with the use of penicillin locally Sorsby 25 studied a series of 85 cases, 
and in all instances m which full treatment was given he obtained rapid 
cures He advocated local instillation of penicillin (2,500 units per 
cubic centimeter) every five minutes until the tendency for pus forma- 
tion was controlled, after which the medication was given hourly 

Penicillin also has been found to be a therapeutic aid in cases of 
trachoma, again an infection of the external eye Darius 20 treated both 
the acute and the chronic form with penicillin topically in a 1 500 
dilution and had uniformly good results In all these conditions good 
results had also been reported with sulfonamide therapy 

Except in some of the infections of the external eye, cultures ot 
penicillin-sensitive bacteria are rai ely obtained Isolation of an organism 
is difficult in the case of inflammatory diseases of the cornea, uvea, 
lens, vitreous, retina, choroid and sclera, which today constitute the 
more serious ocular conditions encountered Reports by various authors 
on the value of penicillin m treating the infectious conditions of the mnei 
eye have not been in agreement 

Excellent results were obtained by Mietus 27 in 3 cases of severe 
ocular trauma with developing ciliary injection In each case typhoid 
vaccine was given intravenously and atropine locally m addition to the 
penicillin, and in each instance the eye quieted rapidly In conclusion, 
he expressed the opinion that “penicillin is a wonderful new therapeutic 
agent ” Cashell 28 also reported a cure m a case of an infected injured 
eye following the use of penicillin both topically and by injection into 
the anterior chamber Subsidence of the inflammatory process in an 
eye with endophthalmitis and hypopyon of spontaneous origin 20 has 
also been described, although the final vision was poor The patient 
was also given sulfadiazine intravenously, sulfamerazine orally and 
atropine locally The authors concluded that the penicillin was of value, 
but it would appear difficult to judge whether the sulfonamide thejapy 

25 Sorsby, A Penicillin in Ophthalmology Interim Review, Brit J Ophth 
29 511-536 (Oct) 1945 

26 Darius, D J Penicillin Treatment of Trachoma Preliminary Report, 
Am J Ophth 28 1007-1009, 1945 

27 Mietus, C A Ocular Therapy with Penicillin Used Topically, Intra- 
ocularly, and Systemically, with Case Reports, Am J Ophth 28 173-1/9 (Feb ) 
1945 

28 Cashell, G Treatment of Ocular Infections with Penicillin, Brit M J 
1 420-421 (March 25) 1944 

29 Green, M I , and Jakobovits, R Enophthalmitis Subsiding After Treat 
ment with Penicillin, Am J Ophth 28 191-193 (Feb ) 1945 
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or the penicillin, or perhaps neither, was the important therapeutic 
factor 

Uveitis — The most frequent inflammatory process of the inner eye 
is uveitis Reports on the treatment of this condition with penicillin have 
come chiefly from the militaiy services, since penicillin was available 
earlier m military than in civilian practice Scobee 10 found that the 
administration of 150,000 units of penicillin intramuscularly for five 
to twelve days had a pronounced effect in 75 per cent of his senes of 
cases of nongonococcic uveitis The numbei of cases could not be given, 
for reasons of military security In his discussion, he stated, however, 
that “if the patient received nothing but systemic penicillin plus atropine 
drops, relapses would invariably occur in five to seven days” and that 
“m no instance was a complete cuie effected with penicillin alone” 
It appears that other therapeutic measuies were employed in conjunction 
with penicillin and that the author questioned whether penicillin would 
be of benefit if used alone 

A combined comprehensive report from five hospitals of the Army 
Air Force on the treatment of nonspecific uveitis with penicillin was 
reviewed and analyzed by Irvine and associates 30 Fifty-six cases were 
collected, in all of which the condition was tieated similarly with intra- 
muscular injections of penicillin Only in cases of acute iridocyclitis 
(16 cases) was significant impiovement noted, but even in this group the 
author felt that “this impi ovement appeared to be no gi eater than would 
be expected with ordinary forms of treatment such as atropine, heat 
and foreign protein ” The remaining 40 cases consisted of 15 cases 
of chionic li ldocychtis and 25 cases of acute and chronic choroiditis, 
and in only 2 of these (5 per cent) was theie any significant improve- 
ment It was concluded that penicillin was of questionable value in 
the treatment of uveitis 

At Fort Snellmg, Minn , the most frequent cause of hospitalization 
m the ophthalmologic seivice was active uveitis In service, patients 
with this condition were usually hospitalized, thus allowing the stud} 
and treatment of the patient to be as complete as desired The treatment 
usually consisted m penicillin mtramuscularl) , ati opine and hot packs 
locally and typhoid vaccine intravenously In the 10 cases followed, 
the results w^eie similar to those found by Irvine and associates, 30 who 
expiessed their belief that penicillin did not influence the course of the 
disease and that improvement w^as no greater than w ith the usual thera- 
peutic proceduies 

However, 2 cases of unusual interest raised the question whether 
the penicillin theiapv may actual!} hate been detrimental to the meitis 

30 Inine, S R, and others The Treatment of Xon-Specific IXeitic with 
Penicillin, Am J Oplith 28 S52-S55 (Aug) 1945 
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REPORT Or CASES 

Case 1 — A white man aged 43, single, while awaiting separation from the 
service, was referred to the hospital because of active iridocyclitis of the right eye 
of three days’ duration At the age of 21 he had acute urethritis, which was diag- 
nosed as gonorrhea Since then he has had frequent mild recurrences of the urethral 
discharge During the past twenty jears he had had at least ten attacks of iritis, 
occurring in one or the other eye The patient W'as certain none of the attacks 
occurred before the onset of the original urethritis Except for “arthritis of his 
back” for the past five years, for which lie had ne\er sought medical care, the 
history was otherwise without significance He had never received penicillin 

Examination revealed moderate ciliary injection of the right eye, with vision of 
20/70 Both new' and old kcratic precipitates were abundant, and posterior 
synechias were present Details of the fundus could not be made out The left eye 
was normal except for several old, well formed posterior synechias Vision was 
20/30 Tension was normal in each eye He was placed under treatment with 
hot packs and atropine locally 

In the genitourinary service a thick, mucoid urethral discharge was found, 
which did not reveal organisms on smear or culture It was believed that this was 
an old gonorrheal infection with residual chronic prostatitis On the third day 
intramuscular injections of penicillin (150,000 units per day) were begun for this 
condition All other studies revealed nothing abnormal except for mild hyper- 
trophic arthritis of the lumbar vertebra Intravenous typhoid therapy (25,000,000 
to 45,000,000 organisms) was given every third day, with good systemic reactions 
Scopolamine was substituted for atropine on the fifth day because of incomplete 
dilatation of the pupil During the first four days improvement was noted, but 
then the eye became slowly and steadily’ worse, with reduction of vision to 20/400 
and severe congestion and redness of the ciliary region 

The urethral discharge gradually subsided, and penicillin therapy was discon- 
tinued on the twelfth day At this time the cornea was steamy, the iris muddy and 
the patient miserable Tension had remained normal throughout On the fourteenth 
day, two days after administration of penicillin had been stopped, the first improve- 
ment was noted, and during the next seventy-two hours the inflammation rapidly 
subsided By the twentieth day, the eye was white, vision was 20/20 — 3, and 
details of the fundus were dear No choroiditis was found 

Case 2 — A white man aged 25, single, was injured in the right eye by a frag- 
ment of glass from a broken bottle Examination one hour later showed two 
lacerations of the cornea with involvement of 6 mm of the temporal sclera A small 
bead of vitreous was presenting, and vision was limited to light projection The 
bead of vitreous was excised , corneal and scleral sutures were placed, and a large 
conjunctival flap covering was made Atropine and metaphen ointment were 
instilled locally 

On the second day intramuscular administration of penicillin was begun (150,000 
units per day) as a prophylactic measure Three days later a mild ciliary injection 
was noted, and this gradually increased The conjunctival flap slowly withdrew, 
and the corneal and scleral sutures were found to be in good position These were 
removed on the sixth day The patient was given intravenous injections of typhoi 
vaccine every three days, together with atropine and hot applications locally, but 
the low grade uveitis persisted The only positive history was an attack of gonor- 
rhea two years before, which cleared rapidly with sulfonamide therapy and ha 
not recurred 
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By the sixteenth day the eye was neither better nor worse, vision was limited to 
counting fingers at 3 feet (120 cm ), and at this time penicillin therapy was dis- 
continued Within forty-eight hours the patient felt more comfortable and the 
ciliary injection hftd begun to subside On the twentieth day the eye could be 
readily opened and the uveitis had almost completely disappeared Vision was 
20/70, and fundus details were beginning to be discernible Three days later he was 
transferred to another hospital for convalescent care 

COMMENT 

Two patients with acute mdocychtis were treated by the usual 
methods, with the addition of penicillin intramuscularly In both the 
uveitis became progi essrvely worse, and then on cessation of penicillin 
therapy, while use of typhoid vaccine and atropine was continued, the 
inflammatory process subsided rapidly This may well have been coin- 
cidental However, it is also very possible that the mechanism of the 
action of penicillin and the causative factors of uveitis have an intimate 
relationship 

PATHOGENESIS OF UVEITIS 

The explanation that uveitis was simply the result of bacterial lodgings 
in the uvea from a focus of infection has not been satisfactory The 
great weaknesses m this theory have been (1) little or no evidence 
of bacteremia m cases of uveitis, (2) a sterile aqueous and (3) no 
resemblance of the ocular lesions to those produced by staphylococci 
and streptococci 

As early as 1913 de Schweimtz 31 expressed the belief that bactenal 
toxins played an important role in the causation of uveitis Fuchs 32 
stated that the poisons, which must have access to the uveal tissue through 
the blood stream, were not likely to consist of micro-organisms, but more 
probably were their toxins, and most recent writers on the subject have 
agreed with this 33 

Experimentally, ocular sensitivity has been produced in rabbits by 
using bacterial products from dead streptococci, 34 an oigamsm frequently 
suspected in the pathogenesis of this condition Then, on injection of 

31 dc Schweimtz, G E Pathogenesis of Chronic Ueeitis, Excluding the 
Sjphihtic, Tubercular and Sympathetic Varieties, Tr Internat Cong Med , 
London (Sect Ophth ) 1 7, 1913, Brit M J 2 39S (Aug 16) 1913 

32 Fuchs, E The Pathogenesis of Chronic Uveitis, Excluding the Sjphihtic, 
Tuberculous, and Sjmpathetic Varieties, Tr Internat Cong Med, London 
(Sect Ophth ) 1 1, 1913 

33 Jackson, E Reuew of Literature of Chronic Uieitis, Am J Ophth 14 : 
1203-1209 (Dec) 1931 

34 Rosenow, E C , and Xickel, A C Results m Various Diseases from 
Elimination of Foci of Infection and Use of Vaccines Prepared from Streptococci 
Haung Electnc Localizing Power, J Lab & Clm Med 14 a04-512 (March) 
1929 Brown, A L Chronic U\eitis Bactenologic and Immunologic Con- 
siderations, Arch Ophth 12 730-750 (Xo\ ) 1934 
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these same bacterial products at a remote site a typical uveal inflammation 
has resulted 35 Woods 30 injected bacterial vaccines prepared from 
organisms isolated from the focus of infection, with resulting exacerbation 
of the ocular inflammation He suggested that the diseased eye may 
be hypersensitive to the bacterial pioducts emanating from the primary 
focus of infection and that this might be the actual explanation of the 
uveitis 37 

Irons 3S has shown that the phenomenon of sensitization was involved 
m recuirent uveitis He expressed the belief that the exacerbation may 
well be due to bacterial toxins generated in the focus, which excite a 
reaction in the uveal tract, alread} specifically sensitized by the first 
attack 

ACTION or PENICILLIN 

It is generally agreed that penicillin is not only bacteriostatic but 
bactericidal 39 In studies on the staphylococcus with penicillin, actual 
lysis of the organisms has been demonstiated 40 Gardner 41 described 
certain morphologic changes, such as spherical enlargement and elonga- 
tion of the cells with increased length of chains, m gram-negative organ- 
isms after contact with penicillin 

Thei efore in a case of active uveitis it can be presumed that products 
from dead bacteria are diffusing through the blood stream from a focus 
of infection, which frequently cannot be determined These bacterial 
pioducts or toxins, in turn, are causing an inflammatory reaction in the 
uveal tissue, which has become sensitized to these toxins 

On administration of penicillin systenncally, it is known that some 
lysis occurs m those bacteria susceptible to penicillin, such as staphylo- 
cocci, streptococci and gonococci, wdnch also are the frequent etiologic 
agents in uveitis, according to present beliefs The consequence of use 

35 Zentmayer, W The Prostate as a Remote Focus of Infection in Ocular 
Inflammations, Tr Sect Ophth , A M A , 1926, p 216 

36 Woods, A C Allergy and Immunity m Ophthalmology, m Ridley, F , and 
Sorsby, A Modern Trends in Ophthalmology, London, Butterworth & Company, 
1940 

37 Woods, A C Allergy and Immunitj in Ophthalmology", Monograph 1, 
Baltimore, John Hopkins Press, 1933 

38 Irons, E E Etiology of Chronic Iritis, Am J Ophth 14 1228-12 36 
(Dec) 1931 

39 Abraham, E P , and Chain, E Purification and Some Physical and 
Chemical Properties of Penicillin, J Exper Path 23 103-115 (June) 1942 
Herrell 11 Abraham and others 3 Dawson, M H , Hobby, C L , Meyer, K , 
and Chaffee, E Penicillin as a Chemotherapeutic Agent, Ann Int Med 19 707- 
717 (Nov ) 1943 

40 Hobby, G L , Meyer, K, and Chaffee, E Observations on Mechanism 
of Action in Penicillin, Proc Soc Exper Biol & Med 50 281-285 (June) 1942 

41 Gardner, A D Morphological Effects of Penicillin on Bacteria, Nature, 
London 146 837-838 (Dec 28) 1940 
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of penicillin is the release of moie bacterial end products into the blood 
stream Thus, m a case of active uveitis the use of penicillin may increase 
the amount of bacterial toxins m the blood stream by the destruction of, 
bacteria in the focus of infection This only adds new fuel to an already 
smoldering fire If penicillin is discontinued, the production of new 
bacterial end products is stopped or greatly reduced, thereby breaking 
the vicious cycle inciting the uveitis 

Most cases of uveitis can be brought under control within a few 
weeks with the use of atropine, hot applications and some form of foreign 
protein therapy Since most observers feel that penicillin is not of 
value in uveitis, it would seem more advisable not to employ the drug, 
especially when its use may actually be dangerous It may be true that 
the foci of infection (they may be multiple) will be controlled or eradi- 
cated by the penicillin If one believes that penicillin might be of value 
m clearing the suspected foci of infection, then the medication could be 
employed systemically a few months after the uveitis had subsided In 
the meantime the patient should be under observation for an ocular 
recurrence 

In this report I have only tried to suggest an explanation for the 
exacerbation in 2 cases of uveitis treated with penicillin The explana- 
tion has attempted to correlate present knowledge of the cause of uveitis 
with the action of penicillin on bacteria Further studies ceitamly are 
needed on this subject 

CONCLUSIONS 

« 

1 Penicillin does not appear to offer any advantages m the tieat- 
ment of uveitis as compared with previous methods 

2 Penicillin may cause the uveitis to persist longei than would other- 
wise be expected Therefore the drug should not be used during the 
active inflammatory stage 

44 Pearl Street 





RELATIVE DEFICIENCY OF PARASYMPATHOMIMETIC 
ACTIVITY IN AQUEOUS OF EYES WITH 
CHRONIC SIMPLE GLAUCOMA 


SYLVAN BLOOMFIELD, MD* 

NEW YORK 

T HE STUDIES of Loewi, Dale, Cannon and others have firmly 
established the validity of the concept of the chemical mediation 
of nerve impulses It is now generally accepted that the effects of the 
somatic and parasympathetic nervous systems are produced by the 
liberation at the nerve endings of acetylcholine This substance is 
quickly destroyed b) chohnesteiase, an enzyme present m the blood 
and tissue fluids The effects of postganglionic sympathetic nerve 
impulses are the result of the liberation at the nerve terminals of epi- 
nephrine The clinical implications of these findings are emphasized by 
the fact that in at least one disease, namely, myasthenia gravis, the 
primary dysfunction may be attributed to interference with the mecha- 
nism of acetylcholine activity 

The possible relation of these studies to the problem of glaucoma 
was suggested by several facts Since the time of Laqueur, who m 1876 
demonstrated the therapeutic effect of physostigrmne on the elevated 
pressure of glaucomatous* eyes, the administration of nuotics has been 
the mainstay of the medical treatment of primary glaucoma Pharmaco- 
logically, the nuotics are parasympathomimetic drugs, and since then 
actions are similar to those produced by the release of acetylcholine at 
autonomic nerve endings they are sometimes referred to as cholinergic 
They produce their effects either by a direct acetylcholme-like action on 
the effector cell or by inhibition of cholinesterase, with consequent 
prolongation of the effect of whatever acetylcholine may be physio- 
logically present 

The classic theory that the hypotensive effect of these drugs on eyes 
with chronic simple glaucoma is attributable solely to the miosis they 
produce has been rendered extremely doubtful by more recent obser- 
vations 1 That they play a more basic role in the restoration of the 
normal regulation of ocular tension has been suggested by recent experi- 

* Research Fellow in Ophthalmolog} 

From the Ophthalmological Service and the Laboratories of the Mount Sinai 
Hospital 

1 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosbv 
Company, 1941, vol 3, p ^392 
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mental studies of Bloomfield and Lambert 2 These investigations showed 
that pilocarpine, the most commonly employed of these miotic drugs, 
exerted a stabilizing effect on the abnormally increased lability of intra- 
ocular pressure which was demonstrated to be present in eyes with 
chronic simple glaucoma This regulatory effect occurred m a glau- 
comatous eye with a fixed pupil In nonglaucomatous eyes the physio- 
logic stability of the ocular tension was not apparently influenced by 
this drug 

Such observations suggested the hypothesis that some parasympath- 
omimetic substance, such as acetylcholine, might be physiologically 
present in the normal eye and play a role in the mechanism of regu- 
lation of ocular tension As a corollary, it seemed possible that the 
abnormal intraocular pressure associated with chronic simple glaucoma 
might be associated with a deficiency in the activity of such a cholinergic 
substance The therapeutic effect of the miotic drugs in chronic simple 
glaucoma might thus be attributable to their ability to relieve to some 
degree such a diminution m parasympathomimetic activity m the eye 
Schoenberg 3 previously had suggested on theoretic grounds that the 
administration of miotics m glaucoma might be a form of replacement 
therapy, similar to the use of insulin in diabetes mellitus 

The purpose of this investigation was to determine experimentally 
whether a parasympathomimetic substance actually occurred in the 
nonglaucomatous human eye and to determine its identity if present. 
A series of eyes with chronic simple glaucoma was also studied to 
explore the possibility that some deficiency in the normal activity of 
such a cholinergic substance occurred m that disease. Since the aqueous 
humor is, in a sense, a perfusion fluid of the eye, and, with proper 
precautions, is safely obtainable by paracentesis from the living organ, 
the study of that fluid seemed suited to this purpose Because of the 
pharmacologic nature of this investigation and the extreme dilution of 
the substances which were studied, biologic methods of assay were 
employed 

In 1930, Velhagen 4 demonstrated that the aqueous humor of certain 
animals produced a sympathomimetic effect on the isolated frog heart 
Engelhart, 5 one year later, instilled physostigmme into the eyes of 
labbits to prevent the destruction by cholinesterase of any acetylcholine 
present and then exposed the eyes to light for parasympathetic stimula- 
tion Under these conditions, he proved by bioassay that acetylcholine 
present m the aqueous humor of these animals In 1938, Pletneva, 

2 Bloomfield, S, and Lambert, R K Lability of Ocular Tension, Arch 
Ophth U 83 (Aug ) 1945 

3 Schoenberg, MJ Am J Ophth 26 1282, 1943 

; Velhagen, K Arch f Augenh 103 424, 1930 

5 Engelhart, E Arch f d ges Physiol 227 220, 1931 
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Raeva and V oronma 0 studied the biologic effect of the aqueous humor 
of human eyes and found that sympathomimetic activity was present 
in some and parasympathomimetic activity in others They could 
demonstrate no consistent reaction of the aqueous in normal eyes or 
m any of the e) es with various pathologic conditions which they studied 
The last investigators apparently did not use physostigmme in the eye 
or the standardized application of light according to the Engelhart 
technic 

METHOD 

The plan of this investigation was to determine quantitatnely the parasympath- 
omimetic activity of the aqueous humor of human ejes prepared according to the 
method applied by Engelhart to rabbits Each e\ e to be studied was prepared by 
the instillation of 1 drop of 1 per cent phjsostigmme salicylate into the conjunctival 
sac three times at ten minute intervals beginning one and one-half hours before 
operation The purpose of administration of this drug was to inhibit the hydrohsis 
by cholinesterase of any acetylcholine formed No other eye drops of any sort 
were used for twenty-four hours preceding the experiment, and no systemic 
medication was permitted For one-half hour before the procedure the bright 
Hammer lamp of the operating room was focused on the subject eye, with winking 
permitted In this way reflex stimulation of the parasympathetic nerves to the 
eye was produced Anesthesia was obtained by retrobulbar injection of 2 cc of 
4 per cent procaine hydrochloride Preliminary studies on rabbits had shown that 
such a procedure did not produce a demonstrable change in the biologic effect of 
the aqueous humor of the eye. The conjunctival instillation of local anesthetic 
solutions was avoided, since their passage into the aqueous might influence the 
results of the bioassay Approximatelv 0 1 cc of primary aqueous humor was 
obtained from each eje to be studied by paracentesis and aspiration with a 
hypodermic needle attached to a tuberculin syringe 

The biologic effect of each sample was tested within thirty minutes on the 
freshly prepared isolated heart of a spring or summer frog (Rana pipiens) 
according to the perfusion method of Straub 6 7 Fresh active hearts were emplojed, 
since such organs respond most readily to parasympathomimetic depressor effects 
The preparations used in this study were usually found to be sensitive to acetyl- 
choline chloride in dilutions of over 1 1,000,000,000 Before proceeding with 
each bioassay, it was necessary to prove the sensitivity of the isolated heart 
by testing its response to acetylcholine in such high dilutions To preserve 
its activity, the aqueous was added without dilution to the Ringer solution 
in the cannula of the preparation A kymographic record of the heart beat was 
made during each experiment A quantitative estimation of the parasympathomi- 
metic activity of each sample of aqueous humor was derived by comparison of its 
effect with that of known dilutions of acetylcholine chloride on the same preparation 

In the course of these bioassays of the aqueous, a delayed sympathomimetic 
augmentation of the heart beat was noted occasionally following the immediate 
parasympathomimetic depressor effect Since this study was primarily concerne 
with cholinergic activity and these assay preparations were not sensitized for the 
controlled study of adrenergic effects, the latter were not considered at this time 
but will be the subject of further investigation 

6 Pletneva, N , Raeva, N, and Voronina, E Vestmk oftal 13 462, 1938 ^ 

7 Sollmann, T Laboratory Guide in Pharmacology, Philadelphia, W 

Saunders Company, 1917, p 190 1 
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SUBJECTS 

Samples of the aqueous humor of 40 human eyes were examined m this manner 
Twenty of these eyes were from 19 persons without a history or signs of glaucoma 
Three of these nonglaucomatous patients were, respectively, 23, 34 and 40 years 
of age, and the ages of the remaining 16 ranged from 50 to 74, with an average of 
60 j ears In this series of eyes without glaucoma, 4 were normal , 2 had ptyregiums , 
8 had senile cataracts of various degrees of maturity, m 1 of which iridectomy had 
been done preliminary to extraction, and 6 had undergone extracapsular cataract 
extractions, with secondary discissions in 3 of them In none of the eyes was any 
inflammatory reaction present at the time of our paracentesis Four of these eyes had 
high degrees of mj r opia with associated myopic changes of the fundi Four of the 
19 patients in tins group had diabetes mellitus, and in 3 of the eyes diabetic 
retinopathy was noted Four other patients had advanced hypertension, and an 
associated retinopathy was seen in 1 eye One patient had both hypertension and 
diabetes mellitus, with advanced retinopathy in the eye tested A clinical impression 
was obtained of the atrophy of the iris present in each eye, this varied from none, 
in the more normal eyes, to an advanced degree, in some of the eyes in the aged 
and diabetic patients No relationship was found between the results of the bioassay 
of the aqueous and the presence of systemic disease or the degree of uveal atrophy 
apparent in each eye 

The other 20 ejes tested were from 16 persons Each of these patients presented 
a definite history and evidence of chronic simple glaucoma The ages of these patients 
ranged from 44 to 79, with an average of 62 years Included in this series of eyes 
were 5 in which the disease was clinically controlled with pilocarpine alone, 5 not 
treated surgically in which the glaucoma was not controlled with miotics, 3 in 
which simple iridectomy had been done, with subsequent control of the disease 
with supplementary use of pilocarpine in 1 eye and failure of control even with 
miotics in the other 2, and 7 in which the glaucoma was apparently controlled 
without miotics after treatment with filtering operations, from three months to 
ten years before In the last group, that of eyes which had been successfully 
treated surgically, a trephination had been done on 1 eye, a modified Lagrange 
operation had been performed on 2 eyes and 4 eyes had benefited from iridencleisis 

In 4 of these 20 eyes recognized chronic simple glaucoma had been present for 
less than one year, and in 4 other eyes the disease had been known to exist more 
than ten years In the entire series, the visual deficiency, cupping of the nerve head 
and field defects ranged from none to a pronounced degree, and atrophy of the 
ins was absent in some eyes and advanced in others In short, every stage of 
clinically apparent chronic simple glaucoma was represented in this series of eyes 
However, no eye was tested during an acute congestive exacerbation of the disease 
The ocular tension as tested with fingers before paracentesis was seemingly 
elevated m some cases and within normal limits in others, without any apparently 
related effect on the results of the bioassay 

Five of the patients in this glaucomatons group had hypertensive vascular 
disease Another had diabetes mellitus The aqueous humor from the eyes of these 
patients did not vary in- biologic activity from that of the other patients with 
glaucoma who did not have such systemic diseases 

RESULTS 

In the senes of 20 eyes without glaucoma the aqueous humor of 
17 produced a definite parasympathomimetic depression m amplitude of 



612 


ARCHIVES OF OPHTHALMOLOGY 


the heart beat In 15 of these 17 eyes the intensity of this effect was 
found to be approximately equal to that of a similar amount of acetyl- 
choline chloride m a dilution of 1 100,000,000 Figure 1 is the record 
of one such experiment In the other 2 eyes in which a parasympath- 
omimetic effect was produced the intensity was sufficient to cause 
diastolic standstill, an effect that could be duplicated by a similar 
amount of acetylcholine chloride in a dilution of less than 1 1,000,000 
The 2 samples of aqueous that pioduced the latter effect were from a 
normal eye in a patient aged 23 and an eve with a senile cataract in 
a patient aged 70, respectively 



* £ 

Fig 1 — Kjmographic record of the response of the isolated frog heart prep- 
araUon to the aqueous humor from a nonglaucomatous eve with senile cataract 
A, effect of 01 cc of acetylcholine chloride diluted 1 100,000,000, B, effect of 

0 1 cc of aqueous humor from the nonglaucomatous e> e 

In only 3 of the 20 eyes m this nonglaucomatous gioup did the 
aqueous humor show no parasympathomimetic activity On 2 of these 
eyes extracapsular cataract extraction had been performed with subse- 
quent discission, so that the possibility of contamination of the sample 
of aqueous with vitreous must be considered The third eye had a 
senile cataract Two of these eyes had a high degree of myopia, and 

1 of the patients had diabetes mellitus Since all these conditions 
were also present in some of the eyes in the series of 17 the aqueous 
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of which produced parasympathomimetic effects, their occurience in 
these 3 eyes cannot be considered as definitely related to the negative 
results of the bioassays of their aqueous 

Enough aqueous humor was obtained from 7 of these nonglaucoma- 
tous eyes to permit the testing of two samples from each After one-half 
the aqueous had been demonstrated to produce depression of the heart 
beat, 0 1 cc of a 1 10,000 solution of atropine sulfate was added to the 
contents of the cannula and the second half of the aqueous tested In 
each of these 7 samples complete inhibition of the parasympathomimetic 




A 8 



Fig 2 — Kymographic record showing inhibition b\ atropine sulfate of the 
parasympathomimetic effect of aqueous humor from a normal eje A, effect of 
0 08 cc. of aqueous humor from a normal eye , B, effect of the addition of 0 1 cc 
of a 1 10,000 solution of atropine sulfate to the perfusion fluid , C, subsequent effect 
of 008 cc of the same sample of aqueous humor as that shown in A 

effect previously noted occurred Figure 2 is the lecord of one of these 
experiments Since it is characteristic of the pharmacologic effect of 
acetylcholine that it is inhibited by atropine, this demonstration strongly 
indicates that the parasympathomimetic agent in the aqueous is similar 
t0 > or identical with, acetylcholine s 


8 Chang, H C, and Gaddum, T H J Plnsiol 79 255, 1933 
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The samples of aqueous humoi obtained from the 20 eyes with 
chronic simple glaucoma were studied m an identical manner In 15 
samples no paiasympathomunetic eftect whatever was recorded Figure 
3 is the record of a bioassay of aqueous humor from an eye with chronic 
simple glaucoma The aqueous humor of the remaining 5 eyes in this 
series produced a very slight depression of the heart beat, which on 
quantitative comparison w r as found m each case to be less than that 
pioduced by an equivalent amount of acetylcholine chloride in a dilution 


Acetylcholine Glaucoma 




Fig 3 — Kymographic record of the response of the isolated frog hear 
preparation to aqueous humor from an eye with uncontrolled chronic simple glau- 
coma A, effect of 0 1 cc of acetylcholine chloride diluted 1 100,000,000, demon- 
strating the sensitivity of the preparation , B, effect of 0 1 cc of aqueous humor 
from an eye with chronic simple glaucoma 


of 1 1,000,000,000 Ihese 5 eyes included 2 the tension of which was 
well controlled with miotics and which showed only minimal impair- 
ment of the visual fields and minimal visual defects, 1 in which the 
tension w r as controlled with pilocarpine after previous iridectomy but 
which showed advanced changes m the fields and advanced visual 
defects, 1 m which the glaucoma was controlled without medication after 


BLOOMFIELD— GLA UCOMA 


615 


lndencleisis and m which only moderate functional impairment had 
occurred, and 1 not operated on the tension of which was not reduced 
with miotics and which showed advanced glaucomatous damage Both 
eyes of 4 patients with bilateral chronic simple glaucoma w ere included 
m this series In every instance the results of the bioassay w ere identi- 
cal m the two eyes of the same subject 

Since parasympathomimetic activity was detectable in the aqueous of 
only 5 of the 20 eyes in this series, and since even m these eyes it closely 




B 


Fig 4 — Kymographic record of the effect of the aqueous humor from an eye 
with chronic simple glaucoma which had been successfully controlled by lndencleisis 
seven months before A, effect of 0 1 cc of acetylcholine* chloride diluted 1 100,000,- 
000 , B, effect of 0 1 cc of aqueous humor from the eye with chronic simple glaucoma 
which had been successfully treated by operation 


approximated the limit of sensitivit} of our bioassay preparation, no . 
definite conclusions could be drawn with this method concerning a 
possible relation between the stage of the disease m each glaucomatous 
eje and the amount of paras) mpathomimetic activity present m its 
aqueous humor It should be noted, moreo\er, that the absence of 
biologic effect of the aqueous on these preparations did not necessarity 
indicate a complete lack of parasympathomimetic actnitv in that fluid, 
but showed only that the amount present was too small to be detected 
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with this method of assay However, it is apparent that in no instance 
did the aqueous humor from any of the 20 eyes with chronic simple 
glaucoma cause a parasympathomimetic effect as intense as that pro- 
duced by aqueous from 17 of the 20 nonglaucomatous eyes previously 
desci ibed 

As previously noted, m the series ol eyes with chronic simple glau- 
coma 7 were included that had undergone filtering operations some time 
before, and m each of these eyes surgical intervention had been so 
successful that the disease was considered clinically controlled without 
further use of miotics Nevertheless, the aqueous humor from 6 of these 
eyes produced no effect on the frog heart, and that of the remaining 
eye caused only a slight parasympathomimetic effect, equivalent to that 
of acetylcholine chlonde in a concentration of less than 1 1,000,000,000 
Figure 4 is the record of the effect of the aqueous from L of these eyes 
which had been successfully operated on for chronic simple glaucoma 
In 1 of the 7 cases the opportunity was afforded to test the aqueous 
before operation, when tension was persistently abnormally high, and, 
again, three months after successful iridencleisis had reduced the tension 
to normal The results of these two bioassajs were exactly alike in 
failing to disclose any parasympathomimetic activity in the aqueous 
humor It would appear, therefore, that filtering operations for the 
alleviation of chronic simple glaucoma, e\ en when successful in clinically 
controlling that condition, do not affect the deficiency of parasym- 
pathomimetic activity of the aqueous humor which is apparently asso- 
ciated with that disease 

COMMENT 

The diminution in pai as\ mpathomimetic activity of the aqueous 
humor that has thus been shown to occur in eyes with chronic simple 
glaucoma may be due either to an actual decrease in the amount of 
acetylcholine usually present in the aqueous of nonglaucomatous eyes or 
to inhibition or counteraction of the noimal amount of acetylcholine by 
substances pathologically present Expeiiments are now 7 under way to 
clarify this point 

Since appreciable degrees of cholinergic activity w 7 ere found present 
in the aqueous of eyes with a fairly w 7 ide variety of nonglaucomatous 
conditions, and since such cholinergic activity apparently was signifi- 
cantly reduced consistently only in eyes with chronic simple glaucoma, it 
seems likely that this parasympathomimetic deficiency is related to some 
physiologic disturbance specific for the latter disease The question 
arises whether this reduction in cholinergic activity is an etiologic factoi 
in the development of chronic simple glaucoma or simply the result of 
the presence of that disease 

It was previously pointed out that the administration of parasym- 
pathomimetic drugs has a stabilizing effect on the abnormal lability of 
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ocular tension that is present in ej'es with chronic simple glaucoma 
Such drugs also frequently provide therapeutic relief from the abnor- 
mally high intraocular pressure present in that disease These facts 
strongly suggest that natuially occurring cholinergic substances play a 
role m the normal regulation of ocular tension The deficiency of 
such substances in the aqueous of eyes with chronic simple glaucoma 
is therefore probably etiologically related to the abnormal intraocular 
pressure that occurs m that disease Only m this way can one explain 
the therapeutic result of administering parasympathomimetic drugs, 
which m effect relieves that deficiency to some degree 

It is obvious that this demonstration of altered biologic activity 
in the aqueous humor of eyes with chronic simple glaucoma does not in 
itself clarify the basic nature of that disease However, it offers experi- 
mental evidence of a physiologic aberration the presence of which was 
hitherto only suspected, and further investigation of which may throw 
moie light on the problem of regulation of ocular pressure and the 
therapy of chronic simple glaucoma 

SUMMARY 

A method of bioassay is described whereby a quantitative appioxima- 
tion of the parasympathomimetic activity of the aqueous humor of human 
eyes may be derived 

In 17 of 20 nonglaucomatous eyes with various noninflammatory 
pathologic conditions, an appreciable parasympathomimetic effect was 
demonstrable in the aqueous humoi 

In each of 7 eyes m which the aqueous humor could be furthei 
studied, this cholinergic activity was found to be due to the presence of 
acetylcholine 

In 15 of 20 eyes in various stages of chronic simple glaucoma, no 
such parasympathomimetic activity could be demonstrated m the aqueous 
humor In the remaining 5 eyes m this series, the intensity of the 
parasympathomimetic activity piesent w r as significantly low^er than that 
which occurred in the aqueous of the 17 nonglaucomatous eyes which 
produced cholinergic effects 

This relative deficiency of paiasympathomimetic activity of the 
aqueous humor m eyes with chronic simple glaucoma was not altered 
by the successful treatment of the disease with various filtering opera- 
tions 

Theie is evidence that this relative deficiency m parasympatho- 
mimetic activity of the aqueous of eyes with chronic simple glaucoma is 
related to the faulty regulation of intraocular pressure which occurs m 
that disease 

Miss Mary Carsten gave technical assistance in this work 

1010 Fifth Avenue 



SENSORIAL RETINAL RELATIONSHIP IN 
CONCOMITANT STRABISMUS 

HERMANN M BURIAN, MD 
BOSTON 

(Concluded {tom Page 533) 

V ORIGIN OF ANOMALOUS CORRESPONDENCE 

Nothing is known about the mechanism which brings about the 
loosening of the normal sensorial relationship and the revaluation of 
the spatial values of the retina of the deviated eye For the time being, 
one is entirely dependent on speculation m this matter However, any 
consideration of the problem must take account of the following facts 
(a) Anomalous correspondence may be observed even in cases of 
extreme amblyopia of the deviated eye, and ( b ) it is the prolonged 
simultaneous stimulation of the fo\ea of one eye and of an eccentric 
element of the retina of the other eye that leads m some way to the 
establishment of anomalous cori espondence 

Deeply rooted anomalous correspondence may be observed in cases 
of extreme amblyopia For instance, I have seen a student with a 
congenital, partly absorbed cataract After this cataract was removed 
by needling, vision in that eye — in spite of a clear pupillary area and a 
normal fundus — was never better than 20/200 with correction , most of 
the time the vision was considerably worse Nevertheless, and in spite 
of the fact that he wore no correction for Ins aphakic eye, the patient 
when examined one and a half years after the operation for the cataract 
showed m the double image and after-image tests an anomalous retinal 
correspondence adapted to his diveigent squint of 18 arc degrees 
The teleologic explanation of anomalous correspondence, so often 
cited in this paper, that it is an attempt of the organism to restore 
binocular vision on the basis of usage of the eyes, would appear to fall 
down entirely m the light of this and similar observations Tins patient 
could not have denved any conceivable benefit fiom the acquisition of a 
common visual direction between the fovea of the fixating eye and a 
peripheral element of the retina of the deviated eye Still less could it 
have been brought about by a unifying act of attention, as has been 
stated by some authors (Lmksz, 50 Mann 60 ), since it is most unlikely 
that the patient would have paid attention to the extremely faint images 

56 Mann, D S Orthoptic Treatment of Anomalous Projection, Brit J 
Ophth 27 215, 1943 
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received by his left eye For the same reason, Hermg’s 57 explanation 
cannot apply He expressed the belief that the experience with the 
relative position of objects in the field of view and their localization 
relative to the head and body of the patient acquired by frequent alterna- 
tion eventually leads to the acquisition of different visual directions by 
the two foveas 

Yet anomalous correspondence adapted to the angle of squint did 
exist m this patient One must assume that it came about by a physio- 
logic process which takes place as long as the proper conditions of stimu- 
lation are given — a process which again shows the inescapable tendency 
of the organism to unify the monocular into binocular excitations 

An attempt to explain this physiologic process was made by Sachs 58 
This author assumed that two processes are taking place concurrently 
The foveas of a squinting patient receive two different images The 
physiologic preponderance of the fixating fovea leads to the neglect of 
the image received by the fovea of the deviated eye As a consequence, 
the physiologic rivalry between the foveas disappears At the same 
time, the eccentric retinal element on which the fixation point is imaged 
becomes increasingly effective in the binocular act, rivalry between it 
and the fixating fovea develops, and a common visual direction is 
established Bielschowsky 31a did not subscribe to this theory , he main- 
tained that in order to attain rivalry the disparate elements first must 
have a common visual direction This is undoubtedly true for normal 
physiologic rivalry But could not the rivalry between the fixating 
fovea and the eccentric retinal element of the deviated eye be of a type 
different from the normal ? 

Tschermak-Seysenegg , 30 Bielschowsky , 3111 Braun , 24 Harms 59 and, 
particularly, Travers 21 made interesting and pertinent experiments con- 
cerned with suppression and functional scotomas associated with strabis- 
mus which reveal a relationship between amblyopia, suppression and 
anomalous correspondence Accoidmg to Travers’ observations, there 
can always be mapped out by perimetric methods in the deviated eye a 
legion of suppression corresponding on the Bjerrum screen to the retinal 
area which has a common visual direction with the fovea of the fixating 
eye Thus, in cases of normal retinal correspondence this area on the 
scieen has as its approximate center the line of direction of the fovea of 
the deviated eye , m cases of anomalous retinal correspondence this center 

„ 57 Hering, E Ueber die anomale Lokahsation der Netzhautbilder bei 
Strabismus alternans, Deutsches Arch f klin Med 64 17, 1899 

58 Sachs, M Ueber das Altermeren der Schielenden, Arch f Ophth 48 
443, 1899 

59 Harms, H Ort und Wesen der Bildhemmung bei Schielenden, Arch f 
Ophth 138 148, 1938 
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is represented by the line of direction pertaining to the eccentric retinal 
element of the deviated eye which has a common visual dnection with the 
fovea of the fixating eye 

Both Harms and Travers agieed that this regional suppression is 
intimately associated with anomalous correspondence Harms went so 
far as to claim that to establish the piesence of regional suppression is 
equivalent to demonstrating that there is anomalous correspondence 

Travers maintained that the laiger the angle of anomaly, the greater 
is the area of suppression He formulated the following theory of the 
origin of anomalous correspondence 00 In the nonfixating eye, first the 
macular area is suppressed to avoid diplopia, then the eccentric area 
on ■which the fixation point is imaged is suppressed to avoid confusion 
(simultaneous perception of different object points in the same visual 
direction) This suppression causes the object point which is imaged 
on the macula of the deviated eye to be perceived in the monocular visual 
direction of the fixating eye, and this gradually alters the power of dis- 
criminating dnection in the deviated component -of the binocular visual 
field By a succession of processes of suppression and readjustment of 
the visual directions there finally are established a definite area of sup- 
pression and an anomalous correspondence adapted to the angle of squint 

This theory sounds plausible, but it is not borne out by clinical expe- 
rience I have never observed gradual changes in the angle of anomaly 01 
Nevertheless, although future investigations must determine the mechan- 
ism bv which anomalous correspondence is established, these will prob- 
ably have to be conducted along the lines which were first suggested by 
Sachs forty-five years ago, and along which Travers and Harms have 
lately worked 02 

60 Travers, T a B The Origin of Abnormal Retinal Correspondence, Brit 
J Ophth 24 58, 1940 

61 E E Cass (Anomalous Retinal Correspondence, Tr Ophth Soc V 
Kingdom 58 276, 1938) stated explicitly, however, that “it is curious to note 
during squint training that the false point moves nearer and nearer the macula 
as macular-binocular vision improves ” 

62 Travers’ findings 21 are as yet by no means fully explained Most of them 
do not directly relate to the topic of this paper and will therefore not be discusse 
here I wish only to point out that Travers concluded from his results t at 
anomalous retinal correspondence cannot lead to a useful, though inferior, type 
of binocular vision, as is often assumed This is, m his opinion, precluded y 
the regional suppression in anomalous retinal correspondence Travers’ conclusion 
can at best relate to the cooperation between the macula of the fixating eye aijp 
the eccentric element of the deviated eye There is, however, as a rule itt e 
suppression in the other regions of the binocular field (Harms 60 and others), 
and 1 13 was able to show that there may be a high degree of binocular coopera 
tion with anomalous correspondence m peripheral retinal areas when the cen ra 
area of one eye is suppressed A case of this type is also reported in the presen 
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The findings of the modem school of psychophysiology of vision 
will also have to be considered, and its observations and methods may 
possibly help to furnish a clue to the solution of the problem A further 
development of Lorente de No’s speculations 38 about the point to point 
relationship of the retinas may be helpful, and it must be kept in mind 
that Tschermak-Seysenegg, Braun and othei representatives of the 
nativistic school stated the belief that a certain deficiency in the Anlage 
of the normal correspondence is necessary for anomalous correspondence 
to come about 

VI CRITICAL REVIEW OF THE LITERATURE OF THE 
LAST TWO DECADES CONCERNED- WITH 
ANOMALOUS CORRESPONDENCE 

As was pointed out by Wheeler, 03 two periods m the literature on 
anomalous correspondence may be distinguished The first period, 
extending roughly to 1925, began about 1895, although occasional 
attention had been given to the subject prior to that date This is the 
period m which the most important fundamental papers appeared, 
written or inspired largely by physiologists 

During this first period the rank and file of the ophthalmologists 
did not even suspect the existence of anomalous correspondence Not 
until it was recognized by the ophthalmologists at large that strabismus 
is a sensory as well as a motor disturbance and until interest in orthoptic 
treatment became more widespread was the subject taken up again For 
the past twenty years a rather voluminous literature on*anomalous corre- 
spondence has sprung up, although, strangely, some of the most recent 
and most widespread monogiaphs on strabismus do not even mention it 
The present section is concerned with a critical survey of the litera- 
ture of the second period Completeness is attempted, but not all papers 
in which anomalous correspondence is merely mentioned are cited Only 
the more important papers are discussed in some detail A number of 
papers which have been referred to m previous sections will not be dis- 
cussed again 

A great deal of confusion reigns in the literature of the last twenty 
years on anomalous correspondence It can be traced almost invariably 
to a lack of knowledge of the literature of the first period and to a lack 
of understanding of the basic physiologic processes involved It will 

Paper (case 22) Tschermak-Seysenegg 30 discussed m detail the binocular visual 
act in anomalous correspondence He stated that there is no doubt that the 
possibility of binocular mixture and binocular contrast exists in spite of the sen- 
sorial inequality of the two eyes Both eyes participate in the binocular visual 
field even in anomalous correspondence, though there is to some extent a suppres- 
sion of the visual impressions of the squinting eye 

63 Wheeler, M C History of Orthoptics, Am J Ophth 25 569, 1942 
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become appaient in the course of the discussion that two main miscon- 
ceptions are at the root of the confusion The old projection theory, 
though m general abandoned m its original form, still prevails in the 
minds of most authors, and no difference is made between absolute, or 
egocentric, spatial localization and lelative localization, to the latter of 
which the concept of anomalous correspondence exclusively refers 
This survey will be divided into three parts The first deals with 
the theory of anomalous correspondence, the second, with monocular 
diplopia and binocular tnplopia, and the third, with anomalous corre- 
spondence as it relates to orthoptic treatment 

I THEORY or ANOMALOUS CORRESPONDENCE 
In 1931 and 1932 there were published posthumously two articles 
by Duane 04 which elaborate the contents of an earlier paper by the 
same author 05 These papers give a clear presentation of the projection 
theory as modified by Duane and are helpful in explaining much that 
has been written subsequently on anomalous correspondence 

According to Duane, the visual impressions are projected or referred 
to a definite portion of space outside the body, in monocular as well as 
in binocular vision In binocular, as in monocular, projection visual and 
postural elements aid in the localization The visual element helps one 
localize an object through the impression produced by the retinal image 
In this respect binocular is like monocular projection, except for the 
added sensation of depth when the retinal images are not quite identical 
Duane stated- that the postural elements are the sensations derived 
from the movements of the head, the conjugate movements of the eyes 
and, in binocular vision, the sensations derived from convergence The 
sensations coming from the muscles of the head tell one whether the 
face is directed straight forward or not The eyes are made aware of 
their movements by the muscle sense It is this awareness which 
produces spatial localization The lateral and vertical conjugate move- 
ments of the eyes inform one as to whether the visual plane is horizontal 
or tilted and whether the object of fixation is straight ahead, to the 
right or left, or above or below The sensations arising from the con- 
vergence effort determine whether one object appears nearer or farther 
away than another 

There is, however, an essential diffeience between monocular and 
binocular projection In the former, each eye projects as if it were in 
its own place, and in the latter, as if each eye were transferred to the 

64 Duane, A (a) Binocular Vision and Projection, Arch Ophth 5 734 
(May) 1931, ( b ) Diplopia and Other Disorders of Binocular Projection, ibid 
7 187 (Feb ) 1932 

65 Duane, A Projection and Double Vision Some New Viewpoints, Arch 
Ophth 54 233 (May) 1925 



B U RIAN— CONCOMITANT STRABISMUS 


623 


midline In monoculai vision each eye projects with reference to its own 
axis, and in binocular vision, with reference to the tnidhne, or “bivisual 
line”, 1 e, binocular projection may be conceived as performed by a 
single cyclopean eye, or bmoculus This change m the line of reference 
is pioved by the fact that in physiologic diplopia the double images are 
piojected not to the plane of the fixation point but to the plane m which 
the object lies which is seen double 

Duane thus showed that the old projection theory is unable to explain 
ph) siologic diplopia — which is one of the reasons that Javal and Hermg, 
who were not mentioned by Duane, rejected the projection theory — and 
accepted the concept of the cyclopean eye However, he still adhered to 
the projection theory Since it does not m itself explain binocular spatial 
localization, the concept of the “muscle sense” of the eye, introduced by 
Nagel, the founder of the projection theory, is used to explain both 
egocentric (at a distance from, or above or below, or to the right or left 
of, the observer) and relative localization, which are not distinguished 

Duane claimed further that convergence and conjugate movements 
produce sensations which cooperate in binocular projection and explain 
physiologic diplopia This is also supposed to explain pathologic diplopia 
In esophoria, for instance, both eyes tend to converge on a point nearer 
than the fixation point This excess of convergence is compensated for 
by an impulse for lateroversion of one eye, accompanied with a con- 
jugate movement of the other eye Thus, the convergence is reduced m 
one eye until the eye comes to be directed to the fixation point, while 
the other eye converges even more than before Since the two eyes are 
subject to an equal convergence effort in the case of an ocular deviation, 
just as m the case of binocular fixation, all images formed on the retina 
of either eye are projected as though the two eyes were united in the 
bmoculus and their visual axes coincided with the bivisual axis Diplopia 
produced by prisms or by paralyses of the ocular muscles are explained 
analogously 

Before giving Duane’s views on anomalous correspondence, a sig- 
nificant paragraph, entitled “Diplopia Always Due to False Projec- 
tion,” 64b will be reproduced in its entirety 

' It must be noted that, binocular diplopia, whether physiologic or pathologic, 
is always the result of false projection In monocular vision the eye almost 
invariably projects correctly, the combination of visual and postural impressions 
enables it to do this In binocular vision the two eyes, if acting in a normal way, 
project correctly the object looked at with even more accuracy than in monocular 
vision They also project correctly a few outlying objects, which form images 
on corresponding points, or which at any rate occupy the horopter But all other 
objects are projected out of their true place, and the same is true of all objects 
seen by the deviating eye The false projection m both cases is due to the pre- 
ponderance of the postural expressions derived from convergence over those 
derived from conjugate movements , 1 e , it is due to the fact that when one looks 
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with both eyes one locates objects with reference to the midhne instead of with 
reference to the visual axes of the eyes themselves 

If the postural impulses derived from conjugate movement chance to reassert 
themselves and partially or wholly to replace those derived from convergence, the 
diplopia diminishes (becomes incongruous) or disappears (suppression) 

The last sentence contains the essence of Duane’s concept of anomalous 
correspondence Tl\e interplay between the monocular type of vision 
(projection by conjugate impulses) and the binocular type (projection b) 
convergence impulses) explains “incongruous diplopia” (which exists 
when the deviation found by the objective tests differs in amount from 
that shown by subjective tests) and “suppression” (which is the terminal 
stage of incongruous diplopia and is often associated with it) In 
ordinary diplopia the deviating eye, dominated by convergence impres- 
sions, locates its visual axis in the midhne When the deviated eye is 
wholly under the influence of conjugate impiessions, it locates its visual 
axis where it actually is , but since the image of the fixation point is less 
distinct it will be suppressed If the reversion to the monocular type of 
vision is not complete, the eye, being under the influence of both con- 
vergence and conjugate impulses, locates its visual axis along some 
intermediate line 

In discussing Duane’s theory of spatial localization, it must be said 
that with the introduction of the cyclopean eye the projection theory 
is no longer applicable and becomes devoid of meaning 14 The introduc- 
tion of the “muscle sense” does not give it meaning since it has long 
since been established that there is neither anatomic 00 nor physiologic 
evidence (von Helmholtz , 11 Hering, 0c Hofmann , 11 Tschermng , 07 Irvine 
and Ludvigh 08 ) for a muscle sense of the eyes of such a highly differen- 
tiated nature that it could account for all visual spatial orientation The 
theory breaks down completely when it is applied to the explanation of 
anomalous correspondence after successful operation on the ocular muscles 
which has restored the balance of the conjugate movements The 
paradoxic diplopia which is so often, and often so persistently, observed 
cannot be accounted for on the basis of the “muscle sense ” 

Only the theory of retinal correspondence on the basis of common 
subjective visual directions offers an unequivocal explanation for all 
phenomena observable in normal binocular vision ^nd m pathologic cases 

Duane’s theory may be considered obsolete, and I would not have 
given it such detailed presentation if it were not for the fact that similar 

66 Irvine, S R Histology of Extra-Ocular Muscles, Arch Ophth 15 847 
(May) 1936 

67 Tschermng, M Physiologic Optics, translated by C Weiland, Phila- 
delphia, Keystone Publishing Company, 1900 

68 Irvine, S R , and Ludvigh, E J Is Ocular Proprioceptive Sense Con- 
cerned m Vision'* Arch Ophth 15 1037 (June) 1936 
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views, which are the source of much confusion, 69 still crop up in the 
orthoptic literature on the subject of anomalous correspondence 

This is evident also m a paper by Verhoeff, 10 in which he wished to 
correct what he believed to be prevalent misconceptions concerning 
certain visual phenomena associated with strabismus, particularly as 
regards anomalous retinal correspondence, or, as he termed it, anomalous 
projection 

It is difficult even for one well versed in the subject to follow 
Verhoeff s paper For one not intimately acquainted with the subject 
it is probably impossible to understand it Yet Verhoeff came to such 
sweeping conclusions regarding anomalous correspondence that his paper 
commands close attention 

Verhoeff began his paper by defining corresponding retinal points 
and stated that many definitions have been attempted, some of which 
are evidently inaccurate while others are inadequate or ambiguous I 
do not know what authorities V erhoeff consulted about this definition, or 
where he found the two definitions which he quoted as examples, since 
he gave no references But surely they were not given by the best 
authors 

According to the first definition, “corresponding retinal points are 
retinal points which are projected to the same place m space ” This 
definition is certainly erroneous It is erroneous, first, because “retinal 
points” cannot be projected into space, but only visual impressions , 
second, because visual impressions are not projected into (objective) 
space but are localized in (subjective) visual space, and, third, because 
visual impressions produced by simultaneous stimulation of corresponding 
retinal elements do not of necessity have to be localized at the same place 
in subjective space Verhoeff objected to this definition because it “does 
not include the case in which an image on one retina is projected 6 inches 
(15 cm ) away and an image m the corresponding area is projected 6 
miles (9,656 meters) away ” This objection is not valid, since the 
concept of retinal correspondence does not imply depth localization, 
but pertains only to the relative localization m the horizontal and vertical 

69 To cite one example, Hoorens 45 stated “The majority of the classic 
writers give no plausible explanation of false projection I believe that I can 
explain the majority of cases in the following way False projection is found 
mostly in patients with alternating strabismus The alternating strabismus con- 
tinues after the operation and is so rapid that the patient thinks he can see two 
lights at the same time But since after the operation the internal rectus muscle 
has to exert less effort to straighten the eye than before the operation, the patient 
experiences the sensation that the object seen by the strabismic eye is located more 
to the nasal side He therefore projects it more to the nasal side, i e, sees it m 
crossed diplopia” 

As another example, see Pascal, J I Visual and Orthoptic Training, Am J 
Ophth 17.801, 1934 
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dimensions The distance at which stimuli are localized cannot enter 
into the definition of retinal correspondence, but only the direction m 
which they are seen is concerned 

The second definition quoted by Verhoeff, "that coi responding letmal 
points are retinal points that are projected m the same direction,” comes, 
therefore, closer to the truth, although, again, neither “retinal points” 
nor, for that matter, visual impressions are "projected” in any direction 
Verhoeff stated that this definition does not distinguish between “normal 
and anomalous projection,” which he endeavored to prove in his paper 

Verhoeff then gave his own definition of corresponding retinal points 
Using m schematic and slightly modified form the old experiment of 
Henng by which he proved the existence of common visual directions, 
Verhoeff introduced a new terminology The line connecting the center 
of an object point with its image on the retina he called a “visual axis ” 
He then stated — without proving it in the text or in the diagram — that 
objects lying on certain “visual axes” of the two eyes are seen to he on 
an imaginary line, which he termed a "binocular visual axis ” Corre- 
sponding retinal points were defined as the retinal optical terminals of 
corresponding visual axes 

An analysis of this definition shows that it is by no means really 
new, but its formulation is such that it confuses, rather than clarifies, the 
concept of corresponding points What Verhoeff termed the “visual 
axis” is nothing other than what is known as the “line of direction ” 
This line is simply a geometric construction which determines which 
retinal element will be stimulated By no stretch of imagination is it 
possible to conceive that any two “corresponding visual axes” could 
coincide or appear to coincide — not even “as visualized from their 
respective eye ” Not even the strictest adherents of the projection 
theory have ever claimed that the lines of direction coincide, they have 
only claimed that the visual impressions are projected outward along 
the lines of direction (1 e , Verhoeff’s visual axes) 

How and why these visual axes coincide, Verhoeff did not say 
But the gap is easily filled if the concept of the subjective visual directions, 
which Verhoeff did not recognize, is introduced His definition, then, 
in essence, becomes identical with the classic one, according to which 
corresponding retinal elements are those elements which have a common 
subjective visual direction 

What has been pointed out here is, to my mind, not a play on words , 
it goes to the essence of the binocular visual process A clear under- 
standing of these processes requires a clear terminology, and, vice versa, 
a clear terminology makes for clear understanding This has been 
emphasized time and again by Lancaster 6 

The mam point which Verhoeff made m his paper is that m “anom- 
alous projection” there are no “corresponding visual axes” and that it 
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is, therefore, a “type of binocular projection without retinal corre- 
spondence ” He has found that not one retinal element but a large retinal 
area of the squinting eye may have temporarily “corresponding visual 
axes” with the pimcipal visual axis of the fixating eye and that there is 
thus in “anomalous projection” a type of retinal correspondence which is 
not fixed but variable The variability and instability of the sensorial 
retinal relationship m anomalous correspondence is a well known 
phenomenon, emphasized by all good writers, it is an essential char- 
acteristic of the anomalous retinal relationship and has led Tschermak to 
pertinent criticism of the terminology, as will be seen in the last section 
of this paper Harms even stated that this variability may be an imper- 
fect substitute for fusional movements 

The question, however, is how Verhoeff showed this instability and 
whether it justifies his sweeping conclusions V erhoeff used two methods 
to prove his point One was the “subjective cover test,” m which the 
patient has to state whether the fixated object point, situated at 6 meters, 
appears changed or unchanged in its position when a cover is quickly 
transferred from one eye to the other The other he described as follows 
The patient fixates (either at 6 meters or at 10 cm ) an object point with 
one eye Other objects are then placed anywhere along the visual axis 
of that eye, and the eyes are alternately covered Again, the various 
object points appear “in the same place in space no matter from which 
eye they are seen ” Thus, “although an object is moved along a monocu- 
lar visual axis of one eye and the position of its retinal image in the 
other eye constantly changes, the two images continue to correspond ” 

There are various objections, possibly of minor importance, which 
could be raised to these experiments, which are described only in prin- 
ciple The principal objection, however, that they do not test retinal 
correspondence at all, is valid in any case Aside from the fact that the 
condition of the sensorial retinal relationship can be determined only by 
simultaneous stimulation of selected retinal areas, Verhoeff’s tests relate 
to the absolute, not the relative, localization And these two, as has been 
pointed out repeatedly m this paper, must be strictly separated The 
condition of the sensorial retinal relationship is determined not by the 
localization of an object point in subjective space relative to the coordi- 
nates of this space and to the subjective coordinates of the observer’s 
head and body, but by the localization relative to each other of stimuli 
reaching simultaneously specified areas of the two retinas Verhoeff’s 
criticism of the after-image test, that the “criteria of distance are inade- 
quate for each eye,” is therefore without any foundation 

That Verhoeff did not distinguish absolute and relative localization 
is borne out by the fact that throughout the paper he spoke of “correct” 
and “incorrect anomalous projection ” He stated explicitly that “since 
the term anomalous as applied to binocular projection refers onlv to the 
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type of projection, it carries no implication as to the correctness of the 
projection Obviously, there may be anomalous correct or incorrect 
projection, depending on the monocular projection ” 

At the bottom of this confusion of egocentric ^and relative localiza- 
tion is the fact that Verhoeff espoused the projection theory of spatial 
localization In a significant passage, Verhoeff stated 

In the case of retinal correspondence, monocular depth criteria (such as size) 
have nothing to do with determining the direction of any monocular or binocular 
visual axis, that is to say, with determining the apparent angular direction of anj 
object In the case of anomalous projection, however, monocular depth criteria 
derived from the squinting eye, even when binocular criteria are rcmo\ed by means 
of a suitable screen, can determine the apparent direction of an object as seen from 
only that eye in binocular vision As concerns any object well within the binocular 
field, the visual axis of a retinal image m the squinting eye intersects innumerable 
visual axes of the fixing cje To which of these intersections the image is 
projected, and hence in binocular -vision along which axis of the fixing eye it is 
projected, monocular depth criteria derived from the squmUng eye can determine 
Thus whether A and B are projected to their actual locations or to the 

crossing point P can depend sold} on monocular depth criteria This analysis 
reveals one of the fundamental distinctions between the projection of a person 
with fixed retinal correspondence and that of a person with anomalous projection 

I believe this lengthy analysis has shown that there is nothing in 
Verhoeff’s paper which would compel one to accept his statement that 
there are "no corresponding visual axes” in anomalous retinal corre- 
spondence or to justify his criticism of the expression "anomalous 
correspondence adapted to the angle of squint,” made on that basis The 
concept does not have to be relinquished that m many squinters a com- 
mon visual direction between de noima disparate retinal elements can be 
shown to exist at a given time and under the test conditions Even 
though this relationship may not have the stability of the normal corre- 
spondence, it is in some cases stable enough to persist quantitatively 
over many years, even if the relative position of the eyes is changed 
by operation These cases, together with the different types of cases 
in which normal and anomalous correspondence coexist, afford the 
most conclusive clinical evidence against Verhoeff’s point of view He 
recognized this, of course, and stated that “no doubt these [cases of 
post-operative tnplopia] are usually due to persistence of the old anom- 
alous projection, now incorrect, along with the development of new and 
correct projection ” How an anomalous projection which allegedly con- 
sists in an absence of “binocular visual axes” can persist after an opera- 
tion which has straightened the eyes and produce a monocular diplopia 
m which one image is at a distance corresponding to the old angle of 
squint is entirely inexplicable, and Verhoeff made no attempt to explain 
it Nor is it clear how this and similar phenomena could at all be 
interpreted on the basis of a theory according to which spatial localiza- 
tion occurs by projection along the lines of direction 
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The theoiy of common visual directions also explains some interest- 
ing observations on the <j> phenomenon m patients with strabismus, which 
were published by Verhoeff m 1940 70 

The </> phenomenon, so named by Wertheimer, 71 consists m an appar- 
ent movement which occurs when different groups of retinal elements 
are successively stimulated in a specified way and at specified time 
intervals “Moving” advertising signs have familiarized every one with 
the phenomenon It occurs not only in monocular and binocular vision, 
but also when the stimuli are successively presented to diffeient regions 
of the retinas of the two eyes Verhoeff had the ingenious idea to test 
the (p phenomenon m patients with convergent and divergent strabismus 
by exposing a luminous target for one-twentieth second first on the fovea 
of one eye and then an identical target on the fovea of the other eye The 
two targets were placed at 60 cm from the observer and separated by 
his angle of squint In these circumstances, an observer with normal 
retinal correspondence should not see a movement, but if he has anom- 
alous correspondence a movement should occur m accordance with the 
angle of anomaly 

Verhoeff found that the phenomenon was indeed readily, elicited m 
all 13 patients whom he examined In addition, he performed an experi- 
ment on a patient with facultative divergent squint in which he placed 
the luminous targets so that the one seen by the left eye fell 4 arc degrees 
temporal to the left fovea and the one seen by the right eye fell 8 arc 
degrees temporal to the right fovea, both when the patient’s eyes were 
dissociated and when he fixated binocularly In the first instance the 
two luminous targets were to the right of a rod placed at 60 cm from 
the patient m his median plane, m the second instance the target seen 
by the right eye was moved to the left of the fixation rod The target A 
(seen by the left eye) was always illuminated first Both when the eyes 
of the patient were dissociated and when he fixated binocularly, an 
apparent movement from A to B (seen by the right eye) occurred, only 
m the first case the movement was from left to right, in the second, 
when target B was to the left of the fixation rod, from right to left 

Verhoeff did not explain the result of this experiment but used it as a 
basis for a short cnticism of Wertheimer’s theory of the phenomonon 
Actually, the explanation is quite simple and m no way affects Wer- 
theimer’s theory The fact, stressed by Verhoeff, that the external 
criteria were interpreted correctly m each instance is of no significance 

70 Verhoeff, F H Phi Phenomenon and Anomalous Projection, Arch 
Ophth 24 247 (Aug) 1940 

71 Wertheimer, M Experimented Studien uber das Sehen von Bewegungen, 
Ztschr f Psychol 61 161, 1912 
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The cf> phenomenon is based on the successive stimulation of retinal 
elements having diffeient visual directions Verhoeff did not recognize 
the importance of the visual dnections, which is why the results of the 
experiment appear puzzling Assuming that the patient had an anom- 
alous retinal relationship when his eyes were dissociated, the visual 
duection of the retinal point, b, on which the image of target B falls 
would have approximately the visual direction (3 In the cyclopean eye 
a would be to the left of f3, and the successive stimulation of a and b 
would produce an apparent movement from left to right (fig 9 A) 
When the patient fixated bmocularly, he used presumably normal corre- 
spondence, as happens so often in cases of facultative dnergent strabis- 
mus, 72 and the visual direction of a in the c) clopean eye would now be to 

f abb r A 




Fig 9 — Diagram illustrating a possible explanation of Verhoeff’s <P phenomenon 
experiment in a case of facultative divergent strabismus 

the right of (3 (fig 9 B) Consequently, the successive stimulation of a 
and b would produce an apparent movement from right to left This 
would not occur if the patient should continue to localize according to his 
anomalous correspondence while fixating bmocularly The position %n 
space of the targets does not influence the direction of the movement , it 
is determined by the visual directions of the stimulated elements 

Verhoeff’s observations would thus confirm beautifully the theory 
of retinal correspondence adopted in this article Unfortunately, Ver- 
hoeff’s paper is very short and lacks much pertinent information For 

72 Burian, H M Motility Clinic Intermittent (Facultative) Divergent 
Strabismus, Its Influence on Visual Acuity and the Binocular Visual Act, Am 
J Ophth 28 525 (May) 1945 
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instance, he did not state whether or not his patients had anomalous 
correspondence, he did not attempt to place the targets at the angle of 
anomaly (m which case no movement should occur if the theory is 
correct) His paper can thus be regarded only as a prehmmaiy study, 
but it certainly opens up a new and extremely interesting method of 
investigating the normal and anomalous retinal relationship 

The difficulties arising from the lack of familiarity with the older 
literature and from the confusion in the more recent literature on anom- 
alous correspondence are clearly shown m a paper by Burn 73 

Miss Burn examined the question as to what constitutes anomalous 
correspondence and concluded from the writings of Mayou, Pugh and 
Travers that the current opinion appeared to be that the objective and 
subjective angles have to coincide for the correspondence to be normal 
This, Burn stated, puts the theory of anomalous correspondence on 
anatomic or “anatomicoretmal” grounds, but none of the authors have 
given a "clear explanation of the anatomic function of abnormal corre- 
spondence The theory of abnormal retinal correspondence has been 
developed from the basic hypothesis that exact retinal correspondence is 
an objectively demonstrable and invariable fact” and stands and falls 
* with the validity of the basic hypothesis 

Is, then. Miss Burn asks, normal correspondence, and consequently 
anomalous correspondence, an objectively demonstrable fact, or are they 
subjective inferences ? 

Her search of the neurologic literature remained inconclusive Some 
neurologic findings point toward a certain correspondence between 
retinal and cortical areas, yet considerable equipotentiality and mass 
action exist The study of the horopter is also unsatisfactory, since it is 
not "objective” but is based on "subjective inferential data” 

In this paper, in the beginning of the section on the methods for the 
determination of anomalous correspondence, it was mentioned that there 
are ingenious laboratory methods for the determination of the distribution ' 
of the corresponding retinal points The determination of the empiric 
longitudinal horopter is one of them If Miss Burn had studied the work 
of Tschermak-Seysenegg , 1 she would have found ample information on 
the criteria of correspondence She would also have found that what she 
terms "subjective inferential data” are data of the highest accuracy and 
that the methods of the exact subjectivism 2 are m principle the only 
methods by which one can ever learn something about the subjective 
phenomena of correspondence and visual localization 11 Whether the 
anatomic and physiologic correlatives of these phenomena are a retmo- 
cortical point to point relationship, or whether such factors as mass 

73 Burn, C The Concept of Abnormal Retinal Correspondence A Theo- 
retical Analysis, Arch Ophth 19 409 (March) 1938 
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action and equipotentiality are involved, is of great interest in itself but 
has no bearing on the theory of retinal correspondence 

I believe that m the light of this knowledge she would probably have 
considered her own experimental evidence somewhat more critically 
She studied three groups of patients 40 without muscular imbalance, 40 
with either esophoria or exophoria and 40 ■with esotropia or exotropia 
All these subjects were tested on the synoptophore and were allowed to 
adjust the instrument so that the two pictures were superimposed The 
figures thus obtained were compared with the figures resulting from the 
screen test, the paiallax test and the perimeter test Five or six trials 
were given each subject, and the largest and smallest deviations obtained 
with the synoptophore test and with the other tests were tabulated The 
averages are given in a table for the three groups The deviations are 
assumed to be a measure of the retinal correspondence 

Miss Burn found that none of the groups showed “exact retinal 
correspondence” , the patients without muscular imbalance showed essen- 
tially the same deviation (maximum, about 3 degrees , minimum, 1 to 2 
degrees), and the patients with strabismus, a somewhat larger deviation 
(maximum, 6 to 7 degrees, minimum, about 4 degrees) 

It is quite apparent that this rough experiment can m no way influ- - 
ence the theory of retinal correspondence Too many sources of error 
enter into the settings, such as size of image, fusional amplitudes, instru- 
ment convergence and single vision with Panum’s areas , it is, however, 
surprising that all 40 patients with strabismus were able to superimpose 
macularly seen images and that there was no more than a deviation of 
4 to 7 degrees from the objective angle Without more information 
about such factors as the type of target and the selection of the strabismic 
cases, a real evaluation of the data is impossible In any event, they do 
not justify the adoption of the empinstic theory of retinal correspondence, 
which Miss Burn again proposed 

In 1939 there appeared Chavasse’s book on squint, 2T which is bound 
to have a profound influence on future thinking on the subject of 
strabismus Written — even overwritten — in a refreshingly unorthodox 
style, dominated by one central idea, the book has the advantage of being 
an organic whole and has the earmarks of a work of art New bottles 
are made, as Chavasse said, to hold the new wine of Sherrington, Magnus 
and Pavlov Yet I believe that the book, so persuasively and brilliantly 
written, is dangerous to those who have not taken a long draft of the 
“old wine” of Helmholtz, Hermg, Tschermak-Seysenegg, Javal and 
Bielschowsky 

All varieties of squint, Chavasse argued, appear as perversions or 
subversions of the normal binocular reflexes by various obstacles during 
and after the developmental period Ontogeny, phylogeny, anatomy and 
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physiology are reviewed from this standpoint, and a new pathology of 
the binocular reflexes is evolved In such a system, anomalous, or, as 
Chavasse called it, secondary, retinal correspondence naturally plays a 
large role In fact, the concept of correspondence is extended, and even 
overextended, to a point where the whole concept becomes blurred, and 
the state of squint is defined as “a state of secondary correspondence ” 
There is alleged to be a state of primary (or normal) motor corre- 
spondence, reflected in the correct position of the eyes, a primary (or 
normal) retinal correspondence, reflected in identical retinal projections, 
and a primary (or normal) proprioceptive correspondence between the 
two umocular proprioceptions, reflected in identical projections of the 
two foveovisual axes 

It is, of course, impossible to go into the wealth of detail of Chavasse’s 
book, and I must restrict myself here to, his statements relating to the 
theory of anomalous retinal correspondence 

Chavasse distinguished clearly between relative and egocentric spatial 
localization According to him, the former is determined by the retinal 
correspondence, the latter by the proprioceptive correspondence But 
he expressed the belief that “secondary retinal correspondence” can be 
properly appreciated only if “secondary proprioceptive correspondence” 
is added, the whole constituting a “perverted binocular fixation reflex ” 

It must be said, first of all, that “proprioceptive correspondence” is 
at best a dubious idea It has been doubted, for good reason, that 
proprioception, particularly ocular proprioception, is a factor in spatial 
localization m man Egocentric localization, on the other hand, about 
which little is known in concomitant strabismus, does not appear to be 
closely related to the behavior of retinal correspondence 

Chavasse’s argument, though clothed in the language of reflexology, 
really resolves itself into the old projection theory, aided by the concept 
of the “muscle sense ” And with it there remain all the difficulties of 
explaining the sensorial phenomena observed in concomitant strabismus 
This is particularly evident in Chavasse’s attempt at interpreting “mon- 
ocular diplopia” and “binocular triplopia ” To him, “the image of the 
erstwhile squinting eye is being projected in two directions, the normal 
retinal and the secondary proprioceptive ” This most unsatisfactory 
explanation of a visual sensation by proprioception independent of a 
second visual sensation by retmoception was not clarified by Chavasse 
and, I believe, cannot be clarified 

Nor did Chavasse understand Hermg’s concept of corresponding 
retinal points He stated that Hering stressed the anatomic correspon- 
dence heavily but that this anatomic correspondence is by no means 
exact As proof, Chavasse cited the Kundt partition experiment and 
the deviation of the subjective from the objective vertical Thus, 



634 


ARCHIVES OF OPHTHALMOLOGY 


Chavasse, by substituting an assumption which -was not made 74 (a 
mathematical distribution of corresponding points), used the very argu- 
ment on which exact subjectivism is based and then concluded 

allowance for the disparity is made, and can only be made, m virtue of a 
mechanism which is based upon proprioception of the state of version and vergence 
of the eyes, because the degree of disparity varies with this varying state 

The degree of disparity does not vary with this varying state The 
conclusion to be drawn from the disparity between objective and sub- 
jective space is that the position of the corresponding points can be 
determined only by subjective methods 11 It cannot be stressed too 
strongly that it is here that the clue to the understanding of anomalous 
correspondence lies 

To Chavasse, however, both noimal and anomalous correspondence 
w r ere conditioned reflexes If 'the position of the eyes is such that the 
lines of gaze intersect in the fixation point, the proper habit in the use 
of the ejes will be established This proper habit is the localization 
of the stimuli reaching the tw r o foveas in identical subjective visual 
directions If the lines of gaze do not intersect m the fixation point, 
the reflex is perverted A common visual direction is established 
between the fovea of the fixating eje and an eccentric retinal element 
With the passage of time, both the normal and the perverted conditioned 
reflexes become unconditioned, or automatic From this theory Chavasse 
deduced his therapeutic principle the early removal of motor or sensory 
obstacles which may produce the perversion or pi event the establishment 
of the normal binocular reflexes Once the perverted binocular reflexes 
have become automatic, they cannot be normalized by any therapeutic 
procedure Because of this, Chavasse w r as absolutely skeptical of 
orthoptic fusion tiaimng in any form 

To extend the concept of reflex to include, on the effector side, purel) 
subjective phenomena may be accepted by the behavionst school of 
thought To me, the concept of lefiex becomes devoid of meaning b) 
this extension Where there is no motor or secretory effect, there is no 
reflex, conditioned or otherwise To include subjective phenomena in 
the objective sphere by making them the direct end result of reflex 
happenings makes the truly scientific investigation of eithei sphere 
impossible 

Chavasse’s book must be read with discrimination But it offers, 
m spite of its basic shortcomings, stimulating ideas about anomalous 
correspondence, its clinical sigmficanace and its determination 

74 Hermg stated explicitly “Each visual direction is an imaginary mathe- 
matical line But since vision is by no means mathematically exact, the visual 
directions may in praxi not be considered as mathematically exact They are 
approximate determinations fluctuating within certain limits ” (Hermg, 9 1862, 
book 2, p 159 ) 
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A paper by Hamburger 75 is apparently of importance in the theory 
of anomalous correspondence Unfortunately, because of the prevailing 
conditions, I was unable to procure the original paper, which was 
published by Albrecht von Gi cafe’s Archtv fur Ophthalmologic, and I 
have only a short abstract of Hamburger’s presentation before the 
Ophthalmological Society of Vienna It seems from this abstract that 
m examination of patients with strabismus Hamburger combined the 
synoptophore method with an after-image method, thus peimittmg a 
direct check on the behavior of the visual directions He concluded 
that changes both in the angle of squint and m the angle of anomaly 
may cause a change m the visual directions But he also found that 
the change from normal to anomalous coi respondence is gradual When 
first degree pictures are presented, there is anomalous correspondence 
and the after-images are separated, with dissimilar patterns, owing to 
the compulsion to fusion, the eyes straighten and the after-images 
approach each othei, forming a cross over the fused haploscopic image 
Hamburger did not believe that normal and anomalous correspondence 
coexist, as was assumed by Bielschowsky m the explanation of cases 
with monocular diplopia The movement of the after-images observed 
by Hamburger’s patients could be explained on the basis of the <p phe- 
nomenon, 79 but until the details of his investigations are known it is 
not possible to evaluate his conclusions 

In 1942 Werner 76 attempted to demonstrate that the same principles 
can be shown to be effective in an abnormal retinal relationship and m 
normal binocular vision He rejected what he claimed to be Hermg’s 
definition of corresponding points and introduced a “dynamic” concept 
of stereopsis, according to which binocular stereopsis is connected with 
a “functional change of projection,” or functional displacement The 
"change of projection,” such as occurs m anomalous correspondence, 
was also thought to signify a functional displacement, and Werner further 
stated that analogous changes of correspondence occur m normal vision 
It is impossible to present here fully the reasons that Werner’s conclu- 
sions are fallacious , all that can be stated is that his premises are not 
sufficiently well founded to permit the far reaching conclusions which 
he has drawn and which deeply affect the theory of binocular vision 
In another paper Werner’s experiments will be dealt with m some 
detail 77 

75 Hamburger, F A Haploskopische Untersuchungen an Schielenden, Klin 
Monatsbl f Augenh 108-235, 1942 

76 Werner, H Binocular Vision Normal and Abnormal, Arch Ophth 
28 834 (Nov) 1942 

77 Ogle, K N , and Burian, H M The Stability of the Spatial Values of 
the Retina and the Theory of Stereopsis, to be published 
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The most recent paper on anomalous correspondence is that b} 
Swan 78 He objected on three grounds to the definition of anomalous 
correspondence as a condition in which the fovea of one retina and an 
eccentric element of the other acquire a common visual direction, as 
given by Lancaster 0 He stated, first, that such a functional relation can 
be demonstrated m few patients with anomalous retinal correspondence 
This is contrary to fact In virtually every case it can be shown by 
the double image test that such a relationship does exist Secondly, 
Swan claimed that adoption of this definition is not expedient, because 
it may have misled ophthalmologists to believe that the condition is 
rare This statement he based on the fact that in a series of 100 con- 
secutive patients with esotropia seen in the State University of Iowa 
Clinics m 1935, only 3 were suspected of having anomalous correspon- 
dence The test was performed with 

an illuminated Brewster-Holmes type of prism stereoscope so adjusted that when 
one target was fixated by the fovea of the nonsquinting eye, the other target 
stimulated that peripheral retinal area of the squinting eje which, according to 
the aforementioned definition, could become a functionally corresponding point 
Correspondence was considered abnormal only if the two objects were super- 
imposed 

It is true, as Swan stated, that this test is fallacious — rather, that it has 
its limitations — but this does not substantiate Swan’s claim that the 
definition is fallacious The definition does not state which retinal 
area of the squinting eje has common visual directions with the fovea 
of the fixating eye , i e , it is not restricted to cases of harmonious 
anomalous correspondence, as Swan seemed to imply in the foregoing 
citation, nor does it state that the patient will necessarily perceive 
simultaneously or fuse at the angle of anomaly 70 Finally, Swan, m 
accordance with Harms, Travers and others, found that there is a region 
of suppression in the area of the retina of the squinting eye which 
supposedly has a common visual direction with the fovea of the fixating 
eye How, he asked, can the fovea of the fixating eye become a func- 
tionally corresponding point with a suppressed retinal area in the squint- 
ing eye ? This situation has been discussed in a previous section of 
this paper It was stated that this typical interrelation between sup- 
pression and anomalous correspondence may well lead to an explanation 
of the origin of anomalous correspondence In any event, as was said 
before, the existence of such a relationship can always be demonstrated 
in the double image test 

For the rest, Swan recognized that anomalous correspondence is a 
process of adaptation and that the findings may vary with the type 

78 Swan, K C Definition of Anomalous Retinal Correspondence, Am J 
Ophth 28 58, 1945 

79 Some writers, to be sure, say that the patient uses the macula of one eye 
with the nonmacular area of the other eje 
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of test used, and he advocated intensive orthoptic training immediately 
after operation to establish normal correspondence before an anomalous 
correspondence adapted to the new deviation develops 

2 MONOCULAR DIPLOPIA AND BINOCULAR 1RIPLOPIA 

In 1924 Fischer 80 reported a case of binocular triplopia occurring 
after operation for convergent strabismus The formerly deviated eye 
had a corrected visual acuity of 0 1 Fischer accepted Bielschowsky’s 81 
explanation of the phenomenon for his own case and emphasized that 
it was a good example of the adaptability and elasticity of the sensorial 
apparatus 

Gredstedt 82 also based the explanation of a case, which he briefly 
reported, on the coexistence of normal and anomalous retinal cor- 
respondence 

The whole subject of anomalous correspondence was well stated by 
Purdy 83 m connection with a case of monocular diplopia This author 
studied in a psychologic laboratory an 18 year old student with strictly 
alternating convergent strabismus (visual acuity of 20/15 in each eye 
with a — 1 25 D sphere for the right eye and 0 25 D sph 3+0 25 D 
cyl , axis ? for the left eye), who had been operated on at the ages of 5 
and 14 years There were a small residue of convergent strabismus and a 
hypertropia The observer had permanent spontaneous diplopia, which 
he was able to disregard , the distance of the spontaneous double images 
corresponded to the angle of squint (normal correspondence) Under 
appropriate conditions, with either eye alone, there was monocular 
diplopia , the second image was to the right when seen with the left eye 
and to the left when seen with the right eye (indicating anomalous 
correspondence) 

Purdy fully accepted the classic explanation of the phenomenon and 
stated the belief that his case furnished added support to the idea that 
the normal retinal correspondence is congenitally established but that 
it differs from others m that the monocular diplopia can be produced 
with either eye Purdy assumed that the anisometropia in his case 
prevented the development of marked ocular dominance and hence made 
possible the acquisition of two anomalous systems 

It is not necessary to assume two anomalous systems to explain the 
case The “anomalous system,” the angle of anomaly, is the same no 
matter which eye fixates Just as m any other case of convergent 

80 Fischer, E La neutralisation regionale dans un cas de triplopie bmoculaire 
\ postoperatoire chez un strabique, Ann d’ocul ( 161 208, 1924 

81 Bielschowsky, A Ueber monokulare Diplopie ohne physikalische Grund- 
lage nebst Bemerkungen uber das Sehen der Schielenden, Arch f Ophth 46 
143, 1898 

82 Gredstedt Ueber emaugiges DoppeltSehen, Ztschr f Augenh 72 243, 1930 

83 Purdy, D M Double Monocular Diplopia, J Gen Psvchol 11 311, 1934 
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strabismus with anomalous coirespondence, each fovea had acquired 
a common visual direction with an eccentric (nasal) element of the othei 
retina The distinctive feature of the case is that both the normal and 
the anomalous visual direction coexisted, producing monocular diplopia 
An interesting observation was reported by Purdy When he 
attempted the expenment of color mixture with his subject, color 
mixture was never obtained, nor did the colors display rivalry or appear 
to be lying one behind the other Instead, the two colors w r ere seen 
simultaneously in the same place Purdy concluded that there is a 
lemarkable degree of independence between the binocular fields The 
phenomenon is comparable to the one which I described, 15 in which 
patients with permanent spontaneous diplopia saw “tw r o objects in the 
same place” when one object, such as a pencil, was brought into the 
point of intersection of the patient’s lines of gaze 

In their book on concomitant strabismus, Malbran and Adrogue 84 
reported 3 cases of binocular tnplopia Another case w r as reported by 
Adrogue and Lagos 85 These authors w ere in agreement that the 
phenomenon is due to the persistence of the anomalous correspondence 
coexisting with the normal correspondence They seemed to feel, how- 
ever, that the monocular diplopia is not due to the localization in two 
visual directions of the foveal stimuli of the deviating eye, but rather, 
that it is the result of the visual direction of the eccentric element 
m the deviating eye which corresponds anomalously with the fovea of 
the fixating eye somehow coming into consciousness Thus they stated 
that in binocular tnplopia there are three images one perceived by the 
fovea of the fixating eye, another perceived by the fovea of the deviating 
e)e (m normal correspondence with the other fovea) and a third 
perceived by the region m the deviating eye which has a common visual 
direction with the fovea of the fixating eye Since no stimulation of 
that area occurs m these cases (for instance, in the double image test), 
no “perception” can take place, and this interpretation is therefore 
without basik m fact Sverdlick 20 expressed the opinion that the cases 
of Malbran and Adrogue are not typical and convincing cases of monoc- 
ular diplopia but gave no reason for his statement 

Cass 86 made an interesting contribution to the problem of monocular 
diplopia She was able to produce the phenomenon on the synoptophore 
m a surprisingly large number of cases, namely, m 33 out of 70 In 

84 Malbran, J , and Adrogue, E Estrabismo, Buenos Aires, El Ateneo, 1938 , 

Sobre diplopia uniocular, Arch de oftal de Buenos Aires 13 140, 1938 , 

9 

85 Adrogue, E., and Lagos, E J J A proposito de un caso de diplopia 
permanent postoperatoria (estrabismo), Arch de oftal de^, Buenos Aires 13 512, 
1938 

86 Cass, E E Monocular Diplopia Occurring in Cases of Squint, Brit J 
Ophth 25 565 (Dec) 1941 
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some of the cases (512 per cent) she could elicit it only by placing 
the arms of the S) noptophore at the subjective angle , m others (15 2 per 
cent), only by placing the arms at the objective angle, and m a third 
group (33 3 per cent), by placing the arms at either angle The 
synoptophore targets 'were fused m all these cases, but on flashing, a 
second image appeared m the uncrossed or the crossed position, accord- 
ing to whether the monocular diplopia was produced at the subjective 
or the objective angle The average age at the onset of strabismus was 
lower m the gioup m which monocular diplopia could be elicited than 
m the group in which it could not Patients with anomalous correspon- 
dence only, and some degree of binocular vision with it, usually had 
monocular diplopia but those whose binocular vision was rudimentar) 
had no binocular diplopia Patients with both normal and anomalous 
correspondence, when the normal correspondence was strong, usually 
had no monocular diplopia In the majority of cases in which monocular 
diplopia could be elicited there was an equal degree of binocular vision 
whether the patient used the eccentric point or the macula of the deviated 
eye with the macula of the fixating eye 

In 1943 I published an observation 42 which I consider to be 
related to binocular tnplopia In the case in question the patient, 
who had a facultative divergent strabismus, piesented both normal and 
anomalous correspondence On occasions, however, when the double 
image test was administered, the patient leported that he saw the two 
lights in a slightly uncrossed position (anomalous correspondence) , yet 
at the same time he had the “mental impression” that the separation 
between the two lights was much greater and that the second image 
“should be” m a position corresponding to a crossed diplopia of 12 to 14 
aic degrees (normal conespondence) 

3 CLINICAL APPLICATION ANOMALOUS CORRESPONDENCE 
AND ORTHOPTIC TREATMENT 

In 1927 Fischei 87 stated that oithoptic exercises can be successful 
only if there is normal retinal correspondence Otherwise, exercises 
should be discontinued because of the danger of postoperative paradoxic 
diplopia Fischer detei mined the state of the retinal correspondence 
with the amblyoscope and found an anomalous relationship in 50 per 
cent of the cases 

Braun, 24 for the same reason as Fischer, warned against the use 
of postoperative exeicises m cases of deeply rooted anomalous correspon- 
dence In an exhaustive study, carried out under the direction of 
Tschermak, he reported on a series of patients with convergent 

87 Fischer, E Die Bedeutung der anomalen Korrespondenz der Netzhaute 
bei Uebungen der Schielenden lm Binokularsehen, Russk oftal j 6 225, 1927 , 
reviewed, Klin Monatsbl f Augenh 79 706, 1927 
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strabismus, whom he divided into tlnee gioups The fust group (8 
patients) had normal correspondence, the second (5 patients) showed 
both normal and anomalous correspondence, and the third (24 patients) 
had only anomalous conespondence Ihc prognosis as to the spon- 
taneous lestoiation of binoculai \ision was good in the fir c t group, 
doubtful in the second and veiy poor m the third 

The first to discuss anomalous correspondence in the Amencan 
literature was Moncreiff ‘ ls He gave a short but excellent account of 
its essence, its methods of detu initiation and the earliei literature, in 
a papei dealing also with othci disturbances of the Msual function in 
concomitant convergent strabismus Moncreiff did not icport any 
personal e\pei ienc.es , but lie lecogm/cd the ttpes of harmonious and 
unhaimomous anomalous conespondence (the latter Inning developed 
out of the harmonious t\pe b} i eduction in the angle of squint) described 
the aieas of suppiesston found m the various groups and expressed 
agreement with the view that anomalous correspondence represents a 
sensonal adaptation to the squinting position of the eyes 

In 1934 Hme 6,1 stated that anomalous correspondence, determined 
with the synoptophoi e, exists in 70 per cent of squmters He expressed 
the opinion that fusion training should not be given without regard to 
this, since otherwise the anomalous i elationship mat be encouraged In 
the interest of lestoration of binocular vision, Hinc lecommended opera- 
tion prior to the age of 7 years 

In a paper on the possibilities of orthoptic training published also 
m 1934, Guibor ‘ ,0 w as not concei ned w ith anomalous correspondence 
His paper is mentioned here only because he called the angle of squint 
the “angle of anomal) ” a terminology which is not recommended because 
of the confusion which such a use of the teim would cieate 

Pugh ot repotted that in dealing with 400 patients with strabismus 
she found anomalous correspondence in 169 (42 per cent) and noimal 
correspondence in 226 (56 per cent) Of those with anomalous corre- 
spondence, 73 pei cent had alternating squint and 27 per cent unilateral 
squint, of those with noimal correspondence, 83 per cent had unilateral 
and 17 per cent alternating squint Taking into account various sources 
of erroi, Pugh concluded that about 50 per cent of the squmters acquire 
anomalous correspondence 5,2 

88 Moncreiff, W F Disturbances of Visual Functions in Concomitant Con- 
tergent Squint, wuth Special Reference to Retinal Incongruity, Arch Ophtli 2 179 
(Aug ) 1929 

89 Hine, M L The Orthoptic Treatment of Squint, Brit M J 1 329, 1934 

90 Guibor, G P Some Possibilities of Orthoptic Training, Arch Ophth 
11 433 (March) 1934 

91 Pugh, M A The Significance of False Projection m Squint, Pioc Roi 
Soc Med 27 1615, 1934 
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It is of intei est to note that Pugh mentioned vertical anomalous 
correspondence and that in some cases she even attributed ocular torti- 
collis to it She discussed, furthermore, the significance of anomalous 
correspondence with regaid to the postoperative result and stated that 
a patient whose eyes weie straightened while he had anomalous cor- 
respondence may do one of three things 

(a) He may, finding the visual axes paiallel, develop a true projection and 
fuse with his eyes straight 

( b ) He may pass through a transitional stage when he learns to readjust his 
projection so that he e\ entually adapts himself to the new position of the eyes 
During this transition there is a false diplopia , in other words, a diplopia due 
not to faulty position of the eyes but to faulty projection of the visual images 
in space He attempts to fuse the images with a false piojection, and before the 
new projection is developed there is a tendency to recover some of the original 
deviation 

(c) He may show no sign of modifying Ins false projection, but retains it 
Such a patient suffers from a troublesome false diplopia and in his efforts to 
overcome this symptom he reverts more or less to his original deviation 91 

In a paper on the classification of concomitant strabismus, Pugh 93 
spoke of anomalous correspondence only m connection with “fusion 
defect squints ” 94 In the laiger proportion of cases of strabismus of 
this type “false projection” develops This gives the erroneous impres- 
sion that anomalous con espondence occurs only m cases of this type 
She further noted that the mechanism by which “false projection” is 
obtained appears to be chiefly cerebral, but that there is a specialized 
hypersensitive zone lying between the macula and the false projection 
spot In a case of alternating squint, the spot on the retina of the 
deviated eye which corresponds- m position to the macula of the fixing 

92 It is of interest to compare these percentages with the old figures of 
F Mugge (Ueber anomale und normale Sehrichtungsgemeinschaft bei Strabismus 
convergens, Ztschr f Augenh 16 110, 1906), who found that of his patients 
with anomalous correspondence 61 5 per cent had alternating squint and 27 4 per 
cent unilateral squint P A Jaensch (Die Dauererfolge der operativen Therapie 
des Ein- und Auswartsschielens, Klin Monatsbl f Augenh 72 86, 1924) found 
that 235 (83 per cent) of 283 patients with convergent strabismus and 53 
(49 per cent) of 108 patients with divergent strabismus showed anomalous 
retinal correspondence In the light of the old and more recent figures, VerhoefPs 
statement 10 that it is commonly assumed that “anomalous projection” exists 
only in unusual cases is not understandable 

93 Pugh, M A A Classification of Cases of Concomitant Strabismus Based 
on the Etiological Factor, Brit J Ophth 18 466, 1934 

94 Among 500 cases Pugh found (1) squint due to refraction error m 
62 per cent, (2) squint due to fusion defect in 15 per cent, (3) psychologic squint 
in 21 per cent and (4) squint due to physical defect in 2 per cent The discussion pre- 
ceding the figures in the paper is brief and incomplete, the classification appears 
artificial, and hence the figures are not meaningful 
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eye appeals to acquit e a special localizing power in conjunction with the 
opposite macula. As to treatment, Pugh suggested that in a case of 
“fixed false projection” the best procedure is to tr) to develop “true 
projection” and fusion by tiaming and then to opeiate Training in a 
case of alternating squint with “fixed false piojection” is tedious unless 
the tieatment is aided by surgical intencntion She also warned that 
“false,” 01 paiadoxic, diplopia is a stubborn condition, not easily coi- 
rected by training The patient she alleged, tiies to fuse the images and, 
to do so, turns the e)e back toward the original position of squint, and 
mail)' of the disappointing results of operation are due to this slate ot 
binocular vision 

Chavasse, 10 like Pugh, expressed the belief that the peisistent absence 
of normal retinal coi respondence, together w ith casil) elicited anomalous 
correspondence, signifies that after operation theie may be troublesome 
diplopia and paradoxic reflexes which tend to mleifere to a gi eater 
or lesser degree, and foi a longer or shorter period, with the result — 
even the merely cosmetic result — of operation Chatasse was also 
pessimistic about the results of fusion training m cases of anomalous 
correspondence if the patient is over 6 \ears of age and if repeated 
tests by various methods fail to reveal am trace of normal coi respon- 
dence He considered these patients incut able In an) foim of treatment 

Goulden 95 stated that false projection mav occui as an extremeb 
serious complication of an operation for stiabismus 

Miss Smith 35 also found that pieopciative correction of an anomalous 
correspondence by oithoptic exercises is essential in insuring a good 
surgical result She supported her contention b\ lather nnpiessive 
statistical data Of 30 patients wdio w'ere operated on before nonnal 
correspondence w'as established, the eyes of only 4 remained straight 
in contrast to this, the eyes of 17 of the 19 patients in whom nonnal 
correspondence was established prior to the operation lemained straight 
On the other hand, of the 25 patients wdio had to begin with normal 
coi respondence and w'ere opeiated on, the eyes of 22 lemained straight 

Statements about the deleterious influence of anomalous correspon- 
dence on the operative result are frequentl) licai d, 90 and it is therefoie 
w'orlh while to stop for a moment to considei what they imply ’ They 
imply that after an operation for strabismus wduch has achieved paral- 
lelism or near-paiallelism of the visual lines, the e)es may return moie 

95 Goulden, C The Principles of Orthoptic Training, Tr Ophth Soc 
U Kingdom 55 576, 1935 

96 T Keith Lyle, 54 for instance, spoke of “cases wlieic a course of orthoptic 
treatment, in which binocular stimulation has been given at the subjectne angle 
of squint, has been undertaken, with the result that after a carefully planned 
operation which has reduced the angle of deviation to 0°, the squinting e>e has, 
in a few days after the pads have been removed, retuined to its previously squint- 
ing position” 
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01 less to then pievious deviated position because of the persistent 
anomalous cori espondence This means that the motor conditions adapt 
themselves to the sensonal conditions, m other words, the old theory 
of Johannes von Mullet, of incurable stiabismus mcongnms, is revived 
I do not believe that this pessimistic attitude is theoi etically justified 
01 practically borne out In my expenence with a very laige number 
of cases of concomitant stiabismus, I have never found anomalous 
correspondence a serious handicap to the obtaining of a good operative 
result As compared with the large number of cases with anomalous 
coi respondence treated by operation, the number of cases of trouble- 
some postoperative spontaneous diplopia is negligible The cosmetic 
result is just as good m cases with normal as in cases with anomalous 
correspondence When the lesult was not satisfactory, I could almost 
ahvaj s detect a mechanical reason for it This applies to cases of normal 
as well as of anomalous coil espondence 

In a paper published m 1935, 97 but not in a subsequent one published 
m 1941, 38 Feldman confused anomalous con espondence with aniseikonia 
In the second paper he stated that he relied entn ely on the synoptophore, 
since neither the congruence apparatus of Tschermak-Seysenegg nor the 
after-image test has proved satisfactoiy m the diagnosis and treatment 
of the conditions, because children are not always dependable in sub- 
jective tests Feldman reported cures m about 50 pei cent of his cases 
Penman 30 stated that m about 50 pei cent of the cases of concomitant 
strabismus, mainly those in which the condition is of long duration 
and early onset and the angle is fairly large, anomalous correspondence 
is exhibited In his opinion, treatment m cases of peisistent anomalous 
letinal correspondence should be entirely cosmetic 

Much attention was given to anomalous correspondence by Malbran 
and Adiogue 84 The physiologic basis of binocular vision was discussed 
at gieat length, and the sensorial behavior m cases of concomitant 
strabismus was studied m detail The authors expressed the belief 
that the sensonal behavior ofifeis the best critenon for a rational classi- 
fication of the cases of strabismus They found anomalous correspon- 
dence m 85 (or 55 per cent) of 153 cases of convergent stiabismus, 
normal coi respondence m 60 (39 pei cent) and mixed coi respondence 
(preoperatively) m 8 (5 pei cent) Of the 26 cases of alternating 
convergent stiabismus out of the total of 153, normal cori espondence 
was present m only 4, anomalous correspondence m 20 and mixed 

97 Feldman, J B Orthoptic Treatment of Concomitant Squint, Arch Ophth. 
13 419 (March) 1935 

98 Feldman, J B Clinical Observations on the Treatment of Squint, Arch 
Ophth 26 38 (July) 1941 

99 Penman, G G Treatment of Concomitant Squint by Orthoptic Methods* 
Some General Considerations, Brit M J 2 1019, 1937 
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correspondence in 2 Thus the authors confirm the eaiher statements 
that anomalous conespondence is paiticulaily fiequent among patients 
with alternating stiabismus 

Cass, 01 m 1938, gave a historical suive\ of the problem of anomalous 
retinal coirespondence and lepoited pucentages found by her on the 
basis of examinations with the synoptophore Hci figuies (in condensed 
form) are lepioduced in table 2 

Some mtei estmg observations on anomalous conespondence were 
leported bv Dicke 100 Hus aulhoi considered both normal and anoma- 
lous correspondence to be a habit mechanism, the lattei established as 
the lesult of simultaneous stimulation of nonconcspondmg points For 
the diagnosis, Dicke used the after-image test, the diplopia test and a 
major s)iioptophore She found that the anomalous correspondence 
was more firmh established if it was evident in all three tests In some 

Tcble 2 — Results o{ Examination on the S\noplophoi c m 
500 Cases of Stiabismus 


Con\ orient Strabismus Dhcrucnt tcrtlcnl 

288 Oases (77 GT,) Strabismus Strnblsmus 
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cases the anomalous correspondence quickly } lelded to normal cor- 
respondence by macular stimulation, sometimes after twenty to thirty 
minutes of this piocedure even the after-image test showed a normal 
retinal relationship Dicke looked on the prognosis in these cases as 
being favorable As to the length of the treatment (constant occlusion 
and regular periods of orthoptic exercises several times a week), Dicke 
expressed the belief that failure to impiove after four or five months 
constitutes a fair trial 

The preoperative and postoperative treatment of anomalous coi- 
respondence was also outlined by Mann " ,G She, too, emphasized the 
value of occlusion and stressed particularly the importance of directing 
the patient’s attention properly during the exeiciscs 

VII TERMINOLOGICAL COMMENTS 

It is appaient from many of the more lecent papeis in which 
anomalous correspondence is discussed that much of the misunder- 
standing and confusion is due to a lack of clarity in the teiminolog) 

100 Dicke, D E Anomalous Retinal Correspondence \m J Ophth 25 
585, 1942 
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It seems desirable, therefore, to conclude this paper with a few com- 
ments on terminology 

The oldest teim used to designate an anomalous retinal relationship 
is “letmal mcongiuity” (incongruous retinas, strabismus mcongruus), 
Introduced, I believe, by Johannes von Muller and used by von Graefe, 
it occurs occasionally m the recent liteiature (Moncreiff , 88 Feldman , 97 
and otheis) This teim should not be used It is equivocal and gives 
use to confusion, since it is pioperly used to designate ph)siologic and 
pathologic discrepancies existing in normal correspondence (which is 
why Feldman confused aniseikonia and anomalous correspondence) 

Another term which is occasionally encountered is “false associated 
fixation” ( Alabastei , 10J L)le and Jackson 109 ) This term is not well 
chosen The association is not false , the fixation relates only to one eye , 
but the thought which probably promptetd the coming of the teim may 
be correct 

I come now to the laige group of teims which center aiound “projec- 
tion” and “coi respondence ” The expressions “false and true pro- 
jection” are widespread in the orthoptic literature, although some authors 
(Lyle and Jackson 103 , Smith , 35 and others) recognized that it may give 
rise to confusion “with the malprojection of one eye, present in paralytic 
squint” (Lyle and Jackson 103 ) There are, however, stronger reasons 
that these expressions, and the analogous terms “normal and anomalous 
projections,” should be relinquished Not only do they lead to a con- 
fusion of absolute and relative spatial localization, but they embody a 
fallacious theory, the projection theory of spatial localization 

The terms “true” and “false” are also subject to criticism I do 
not believe it to be good usage to speak of true and false images , 104 
true and false angles, true and false projection, true and false correspon- 
dence Because a phenomenon is subjective, it does not follow that 
it is false There is nothing “false” — phenomenologically or otheuvise 
— about a second image or any mode of localization in subjective space 
Such second images, or a particular mode of localization, may be noimal 
or anomalous, according to whether they follow the law of normal 
common visual directions Spatial localization may be “correct” 01 
“incorrect” (according to whether the phenomenal or the subjective 
appearance is in accordance with the objective localization of the stim- 

101 Footnote deleted 

102 Alabaster, E B Remarks on the Physiology of Convergent Concomitant 
Strabismus, Tr Ophth Soc U Kingdom 55 321, 1935 

103 Lyle, K, and Jackson, S Practical Orthoptics in the Treatment of 
Strabismus, ed 2, Philadelphia, The Blakiston Company, 1941 

104 It is regrettable that there is no English equivalent for the German term 
Hctlbbild 
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ulatmg object points), but theie is nevei anything “false” about it 105 
I believe, therefore, that the expressions “true” and “false” should be 
altogether abandoned and leplacdd by “normal” and “anomalous” In 
speaking of angles or spatial localization, “subjective angle” and 
“objective angle,” or “subjective localisation” and “objective position,” 
should be used 

The term “anomalous conespondence” is probably more frequently 
employed now than any other term to denote an anomalous sensorial 
retinal relationship in strabismus But this term, too, has its weakness, 
as was first pointed out by Tschermak-Sey senegg 20 and more recently, 
on similar grounds, by Verhoeff 10 Tschermak-Sey senegg pointed out 
that the normal retinal relationship — the “normal retinal correspondence” 
— rests on an innate basis, is elementary and fixed and is connected with 
the system of horizontal disparity by which binocular depth perception 
or stereopsis is achieved The “anomalous retinal correspondence,” on 
the other hand, connects retinal elements of very different visual acuity , 
it varies under the influence of both exogenous and endogenous factors 
(i e , it is not fixed, but unstable) , depth perception does not come 
about through horizontal disparities on the basis of an anomalous retinal 
relationship, although rudimentary fusional movements may be elicited 
on that basis 

Consequently, Tschermak-Sey senegg leserved the expression “retinal 
conespondence” for the normal sensorial retinal relationship and coined 
the German term anomalc SeJnichtungsgcmemschaft to indicate the one 
main characteristic of any anomalous sensorial retinal lelationship, 
namely, that de noi ma disparate i etinal elements have acquired, as an 
anomaly, a common visual direction Tschermak-Seysenegg, therefore, 
did not accept terms such as pseudocorrespondence, pseudofovea or 
secondary correspondence (von Kries, Chavasse) Similar considera- 
tions apply to such expiessions as “maculo-macular correspondence” 
(Chavasse) or, simply, "maculai conespondence” (Cass 01 ) or “maculo- 
pseudomacular correspondence ” 

There is no English equivalent for Tscheimak-Seysenegg s anomalc 
Sclu icJihtngsgememschaft Attempts to translate it directly result in 
clumsy terms which aie not appropriate for routine use I have tiled 
to evade this difficulty by adopting m the present papei the expiession 
“normal and anomalous sensorial retinal relationship ” This is a neutral 
expression which does not imply any theoiy r and meiely states a fact 
It is, however, rather unwieldy, and I doubt, therefoie, whether it will 
become generally’- accepted I believe that, on the whole, the expiession 

105 It is, accordingly, normal for a person who places a meridional size lens 
at axis 90 in front of one eye to perceive under certain conditions a distortion of 
his subjective space — it would be anomalous if he did not — but he now localizes 
objects incorrectly 
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“anomalous (retinal) conespondence,” best satisfies the clinical needs 
and should be used, piovided that the essential difteiences between 
“noimal and anomalous conespondence” are kept m mind 

The teims “objective” and “subjective angle” have alieady been 
mentioned The difieience between the two repiesents the “angle of 
anomaly,” or “angle of adaptation”, the foimer expression, being purely 
descriptive, is piobably piefeiable The teim “quotient of peivei- 
sion” (Chavasse) also implies a tlieoietic assumption (that both noimal 
and anomalous conespondence aie “leflexes”) and is, theiefore, not 
lecommended 

The expressions “haimomous” and “unhannomous,” 01 “subhai- 
momous,” anomalous letmal conespondence are convenient to indicate 
whether 01 not the angle of anomaly is equal to the angle of squint 
The expressions “total” and “paitial” anomalous conespondence used 
by Giant 100 in this sense aie meaningless and should not be adopted 

VIII CONCLUSIONS 

An anomalous sensonal retinal lelationship is found m a laige number 
of cases of concomitant stiabismus It repiesents an adaptation of the 
sensonal apparatus of the eyes to their abnoimal lelative position 
Its essence consists in the acquisition of moie or less stable common 
visual directions between de noun a disparate letmal elements It is 
not a condition in which common visual dnections are absent, as has 
been claimed 

This anomalous sensonal retinal lelationship cannot be undei stood, 
noi can all the accompanying phenomena be explained, on the basis 
of the projection theoiy of spatial localization Only the theoiy of the 
subjective visual directions, on the broad foundation of the methods 
of exact subjectivism, permits a satisfactory understanding of all per- 
tinent phenomena It must also be clearly recognized that the anomalous 
retinal relationship refers to the relative spatial localization It must 
not be confused with anomalies m the absolute (egocentric) localization, 
such as occur m cases of recent paralyses of the oculai muscles 

Clinical observations on the group of patients with mixed correspon- 
dence m whom strabismus has existed since the earliest days of life 
clearly show that normal retinal correspondence is the result of an 
innate preformed mechanism 

Anomalous correspondence, on the other hand, is acquired through 
usage It is closely connected with other sensorial phenomena m con- 
comitant strabismus, such as regional inhibition A number of condi- 
tions are required for its establishment , time, usage and individual 
adaptability are most important The basic factor m the stability of the 

106 Grant, H W Some Observations on Divergent Strabismus with 
Anomalous Retinal Correspondence, Am J Ophth 28 472, 194o 
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anomalous coi 1 espondence is the stability of the relative position of the 
eyes The more stable the latter, the more stable is the anomalous 
sensorial retinal relationship 

The results obtained in the vanous types of tests devised for the 
determination of the sensorial letinal relationship in patients are a 
measure of this stability The moie deeply the anomalous correspon- 
dence is rooted, the moie consistently will it be found to be present 
under all the diffeient test conditions 

The theiapy of anomalous correspondence, so essential for the func- 
tional cure of strabismus, presents a most difficult problem Only a 
full giasp of the essence of the condition can make an evaluation of 
past achievements possible and insure progress m the future 

520 Commonwealth Aieniic 
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METHOD FOR THE MAINTENANCE OF STERILITY OF 
OPHTHALMIC SOLUTIONS 

Gilbert N Haffly, M D , and Carl D F Jensen, M D , Seattle 

It is well known that the majority of ophthalmic surgeons are sus- 
picious of the sterility of the ophthalmic solutions presented foi use 
during the course of a surgical procedure on the eye and fn the post- 
operative caie This skeptical attitude extends fiom the confines of 
the smallest community 01 pnvate hospital to the marble halls of the 
greatest teaching institutions It manifests itself by the dubious regard 
with which ophthalmic surgeons and surgical nurses view the varied 
assoitment of dropper bottles present on the average eye-dressmg tray 
Praiseworthy attempts are regularly made to assure the sterility of such 
ophthalmic solutions by ordering frequent resterihzation of those solu- 
tions commonly used in the surgical and postoperative surgical care 
of ophthalmic patients, particularly those who have undergone intra- 
ocular operations However, from the moment a sterilized diopper 
bottle is opened its contents cease to be stenle 

Post 1 has pointed out that despite the fact that in recent yeais oph- 
thalmic surgeons have conformed more closely to the concepts of asepsis 
existent in general surgery, such as the wearing of rubber gloves, the 
incidence of infection m ophthalmic surgery remains only slightly altered 
He advanced the plea that ophthalmologists should search in eveiy 
direction for any additional precaution that* may prevent the tragedy 
of the postoperative infection 

Despite the well known fact that by no possible method can the 
conjunctiva be rendered completely sterile, no ophthalmic surgeon would 
care to feel guilty of introducing pathogenic organisms into the eye 
which has been operated on The need for a simple and convenient 
method of maintaining the sterility of ophthalmic solutions is apparent 

The picture presented is self explanatory A sterilized cotton appli- 
cator is utilized to paint the rubber cork of the stoppered vial with 
tincture of zephiran chloride The detergent and germicidal effects of 
this powerful drug are sufficient to render the corked surface of the 
vial sterile in a matter of seveial seconds Since the picture exhibited 
was taken, a change of importance has been suggested To prevent the 
\ possible careless introduction of zephiran chloride mto the eye, lion ever 
unlikely, the bottle of tincture of zephiran chloride should not be of the 
drop bottle type, but, rather, should be one with a simple screw-on cap 
The sterile 2 cc syunge and needle is utilized to withdraw the sterile 
contents of the solution desued It has been found that by expressing 
the contents of the syringe through the tip of the hypodermic needle 

1 Post, M H, Jr Dust-Borne Infection in Ophthalmic Surgen, Tr Am 
Ophth Soc 43 79, 1945 
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the controlled foimation of individual diops is assuied The vials 
may be lesterihzed at desired intei vals Since labels are frequently 
lost during the course of sterilization, the vials must be permanentl) 
marked appropi lately to prevent any possible confusion as to the con- 
tents of each and eveiy vial A special heat-i csistant ink is used foi 
this purpose 

PHARMACOLOGIC PROCEDURE 

The material is dissolved when indicated in acid buffer solution 
(boric acid, 12 4 Gm , potassium chlonde, 7 4 Gm , distilled water, 
q s 1,000 cc ) and adjusted with alkaline buffer solution (sodium car- 
bonate anhydious, 21 2 Gm distilled water, q s 1,000 cc ) to the 
desired /> H ' accoi cling to Giffoid’s scale Twenty cubic centnnetei, 
rubber-capped \ accine \ lals, aftei thoi ough cleansing, are w ashed out with 
successive linsmgs of filteied distilled watei The solution is then 
filtered into the rial tin ough the same funnel and filtei paper used m 
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Method of maintaining stcrilih of ophthalmic solutions 

the rinsings This piovides a w r ell washed filtei papei and eliminates 
all particles of paper or dust The Mai is then capped and autoclaved 
at 240 F for twenty minutes 

Note — A suitable eye-dressing tray of stainless steel that can be put 
in the autoclave with the vials in place is being made and will be the 
subject of a future aiticle 

1315 Medical Dental Building (1) 


A SIMPLE MODIFICATION OF OPERATIONS FOR ENTROPION OF 

THE EYELIDS 

RUDOLF H BOCK, MD, PEIPING, CHINA 

Working m a country where trachoma is lesponsible foi about one 
half of all the ophthalmic cases and wheie, therefore, operative pro- 
cedures to correct entiopion and tuchiasis make up 30 to 40 pei cent 
of all the opeiations, one tries to find simplei methods to substitute 
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foi the complicated and time-consummg plastic proceduies, such as the 
Hotz and Snellen operations 

The method descnbed makes use of the pnnciple of the Hotz oper- 
ation, 1 e , to fix the margin of the hd to the upper border of the tarsus 
by sutures This, how evei , is done without cutting the skm, but only 
by passing tlnee or four double-aimed sutures fiom the conjunctival 
side tlnough the upper boidei of the tarsus, then along the anterior 
surface of the taisus dowmvaid and finally emeigmg through the skm 
1 to 2 mm above the io\\ of eyelashes The other end of the silk suture 
is passed m the same way about 2 mm away fiom the first one, and 
the two are tied on the skm side o\ei a glass pearl on a small gauze 
roll after exerting the necessary pull to pioduce the desned conection 
Theie should be some oveicoi i ection immediately after operation, as 
the sutuies will alwa\s cut a little into the tissue later on It is lmpor- 



Modification of the Hotz operation for entiopion of the eyelid 

G 

tant that all the three or four pairs of sutures come out at exactly the 
same level An mtermargmal incision may or may not be performed 
The stitches are left m position for eight to ten days Special care 
should be taken on changing the dressing to avoid stitch infection 

The advantage of this procedure is its simplicity and the fact that 
it causes very little trauma It will be indicated mainly in cases of 
relatively mild entropion, m which the tarsus is not much thickened 
or curved by scar tissue Cases of severe entropion remain the domain 
of major operations which also coirect the shape and position of the 
tarsus Entropion of the low^ei hd can be corrected .by the same method, 
but the effect will be not so great because of the narrowmess of the 
tarsus of this lid In cases with acute inflammation of the conjunctiva 
this method should not be used for fear of stitch infection from the con- 
junctival side A spastic entiopion may be operated on with good 

results by this method, w'hich can be indicated as a cosmetic procedure 
only 
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INSTRUMENTS FOR USE IN OPHTHALMIC SURGICAL PROCEDURES 

Carl Apple, M D , Chicago 
CORNEAL SCISSORS 

This instrument is a modification of the Walker scissors The 
lower tip extends 1 mm beyond the upper tip , the extended part is 
1 mm wide, the extieme end is rounded, and the surface is highly 
polished This enables the operator to enter the anterior chamber w ith 
less difficulty and without trauma to the iris after the original section 



of the cornea with a keratome, or w henevei n the corneal section has 
to be enlarged This scissois should also be useful in removing strips 
of sclera in eye-shortening operations I have used the scissors for 
several years and have found them very useful Precaution must be 
taken to have them very shaip at all times ' 

IRIS REDEPOSITOR 

* 

My associates and I have used this ms redepositor at the Research 
Hospital of the Umversit) of Illinois for the past six tears and have 
found it a valuable instiument The handle may be rounded or square, 


f CMC 

Fig 2 — Iris redepositor 




the round handle enables the opeiatoi to lotate it between the thumb 
and the index finger The ledepositor portion is bent at an angle of 
115 degrees and is 5 mm long and 2 mm wade, the extieme end is 
rounded and dull, and the surface is highly polished 
55 East Washington Street 
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HYPOVITAMINOSIS A IN OPHTHALMOLOGY 

R L SCHMIDTKE, MD 
ST PAUL 

INTRODUCTION 

Pw pose — The signs and symptoms of gioss vitamin A deficiency 
both in expeiimental animals and in human subjects are well known 
to all students of medicine and nutution and will not be discussed in 
this papei A satisfactory presentation of the accepted clinical mani- 
festations of vitamin A deficiencies may be found m Duke-Elder’s “Text- 
Book of Ophthalmology ” In reviewing the liteiature with reference 
to vitamin A deficiency, it has been my aim to correlate the thoughts 
and experiences of the various authors, so that a better clinical appli- 
cation of the known facts may be made 

' Nomenclatin e — The term “hypovitammosis” has been chosen because 
the word “avitaminosis” carries a meaning of complete absence of the 
vitamin under consideration Such a condition is difficult to attain 
experimentally if the animal is provided with an adequate diet except 
for the vitamin undei obseivation and probably never exists so far as 
the human case of vitamin deficiency is concerned 

Vitamins m Genet al — Vitamins, important as they aie for the main- 
tenance of health and well-being, have been taken over by the makers of 
patent remedies” and are being sold to the general public undei a variety 
of attention-compelling names and without the physician s advice or 
prescription Vitamins lend themselves well to this type of exploitation 
of the public because their toxicity is low and their importance to general 
health cannot be denied It is for this reason, I believe, that conservative 
medical men try to avoid the diagnosis of “hypovitammosis” as often as 
possible, especially in this country, because Americans as a gioup are 
bettei fed than any othei people m the world Nevertheless, I feel that 
Duke-Elder 1 presented the case of vitamin deficiency well when he 
stated 

Thesis submitted to the Graduate Faculty 'of the University of Minnesota 
m partial fulfilment of the requirements for the degree of Master of Science in 
Ophthalmology, June 1946 

1 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V 
Mosby Company, 1938, vol 2, p 1424 
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Although the deficiency diseases arc dramatic and interest-compelling clinical 
entities, it is probable that the greatest importance of vitamin deficiency m clinical 
medicine lies in borderline cases of ill health which frequently purple the physician 
and disable the patient It is quite possible that in partial avitaminosis the 
cumulative damage to the important epithelial structures of the eye — the cornea, 
the lens, and the retina — may lower their utalitj, fin or the incidence and prolong 
the activity of infections and precipitate degenerative changes on a wider scale 
than is yet realized Nor should their therapeutic application be limited to the 
treatment of frank evidences of deficiency 

Vitamin A — Sometimes referred to as the ophthalmic vitamin, - 
vitamin A was the first of these important dietar} factors to be discov- 
ered by McCollum and Davis 3 That xerophthalmia, keratomalacia 
and night blindness aie the ocular signs and sjmptoms of hypovita- 
minosis A has been established by numerous animal experiments, foie- 
most of which are the work of Mori,' Yudkin, 0 Gudjonsson® and John- 
son 7 , the studies of Blegt ad s and his conclusion that xerophthalmia, 
keratomalacia and xerosis conjunctiva m Denmark dining the period 
1909 to 1920 was a vitamin A deficiency, the extensive observations of 
Pillat n on effects of vitamin A deficiencj m China, and the studies on 

2 Jackson, E The Ophthalmic Vitamin, editorial, \m T Ophth 18 967, 
1935 Dukc-Eldcr, 1 p 1423 

3 McCollum, E V, and Davis, M Obscnations on the Isolation of the 
Substance in Butter Which Exerts a Stimulating Influence on Growth, J Biol 
Chem 19 245, 1914 

4 Mori, S Primary Changes m Ejes of Rats V Inch Result from Deficiencj 
of Fat-Soluble A in Diet, J A M \ 79 197 (July 15) 1922 

5 Yudkin, A M (a) Ocular Manifestations of Rats Which Result from 
Deficiency of Vitamin A m Diet, J A M A 79 2206 (Dec 30) 1922, (i>) 
Ocular Disturbances Produced in Experimental Animals bj Dietarj Changes 
Clinical Implications, ibid 101 921 (Sept 16) 1933, (c) Clinical Implications of 
Ocular Disturbances Produced in Experimental Animals by Dietary Changes, 
Tr Sect Ophth, A M A, 1933, p 27, Arch Ophth 11 902 (Ma\) 1934 
(tf) Yudkin, A M , Ortcn, M S, and Smith, A H The Pioduction and Cure 
of Ocular Disturbances in Adult Albino Rats bj r Adjustment of Vitamin A 
Clinical Implications, Am J Ophth 20 1115, 1937 

6 Gudjonsson, S V Xerophthalmia in Rats and Periocular Reaction, Acta 
ophth 8 184, 1930 

7 Johnson, M L Degeneration and Repair of the Rat Retina m Avita- 
minosis A, Arch Ophth 29 793 (May) 1943 

8 Blegvad, O Xerophthalmia, Keratomalacia, and Xerosis Conjunctivae, 
Am J Ophth 7 89, 1924 

9 Pillat, A (a) Frequency of Deficiency Diseases of the Eye Due to Lack 
of Vitamin A m a Military Camp North of Peiping, Nat M J China 15 585, 

1929, (b) Mam Symptoms of the Eye in Vitamin A Deficiency in Adults, ibid 
15 614, 1929, (c) Prexerosis and Xerosis of the Cornea as Independent Disease 
Pictures of Eye in Deficiency Disturbances of Adults, Arch f Ophth 124 486, 

1930, (d) The Classical Symptom Complex of Vitamin A Deficiency, Wien khm 
Wchnschr 53 779, 1940 
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expel imentally induced vitamin A deficiency m human volunteers by 
Mandelbaum and Hecht , 10 Steffen, Bair and Sheard 11 and others 
Vail , 12 in his editonal on vitamin therapy m ophthalmology, stated 

It is but natural that in the enthusiastic reception of this knowledge, abuses 
should have crept m If the history of any drug or healing agent be investigated, 
this same abuse at the onset of its application will be found A search of the 
medical literature of the past will disclose serious articles m first-rate journals 
by outstanding men, devoted to astonishing repoits of successful therapeutic results, 
in all sorts of conditions' 

Patients with ocular diseases, the treatment of which has baffled the 
ophthalmologist m the past, are now being enthusiastically dosed with 
one 01 moie of the vitamins, sometimes without any apparent logic 
Vitamin A has been piescnbed and repoited on m the treatment of 
such vaiymg conditions as tuberculous diseases of the eye , 13 phlyctenular 
conjunctivitis , 14 follicular conjunctivitis , 15 keratoconjunctivitis sicca , 16 
keratitis superficialis , 17 asthenopia , 18 myopia 19 and trachoma , 20 while 

10 Mandelbaum, J , and Hecht, S Dark Adaptation Under Controlled 
Dietary Vitamin A Conditions, Am J Physiol 129 416, 1940, Dark Adaptation 
and Experimental Human ATtamin A Deficiency, ibid 130 651, 1940 

11 Steffen, L F , Bair, H L, and Sheard, C Dark Adaptation and Dietary 
Deficiency m Vitamin A, Am J Ophth 23 1325, 1940 

12 Vail, D Vitamin Therapy in Ophthalmology, editorial, Am J Ophth 
21 1325, 1941 

13 Sal Fence Vitamin Therapy in Ophthalmology, Arch de oftal hispano- 
am 31 386, 1931 Fronimopoulos, J What Influence Has Vitamin A Defi- 
ciency on the Development of the Relapsing Seasonal Disease, Allergic (Scrofulous) 
Keratoconjunctivitis 5 Klin Monatsbl f Augenh 104 1, 1940, A and C Hypo- 
vitammosis m Case of Tuberculous Disease of the Eye, ibid 105 707, 1940 

14 Tai M C Hypodermic Injections of Carotene m Treatment of Phlyc- 
tenular Conditions and Vitamin A Deficiency Diseases m Ophthalmology, Chinese 
M J 50 1453, 1936 

15 Sandels, M R , Cate, H D , and Wilkinson, K P Follicular Conjuncti- 
vitis in School Children’s Expression of Vitamin A Deficiency, Am J Dis Child 
62 101 (July) 1941 

16 (a) Grosz, S Etiology and Treatment of Keratoconjunctivitis Sicca, Kim 

Monatsbl f Augenh 97 472, 1936 ( b ) Gifford, S R Vitamin Therapy in 

Ocular Conditions, Arch Ophth 30 162 (July) 1943 ( c ) Oifford, S R , 

Puntenney, I, and Bellows, J Keratoconjunctivitis Sicca, ibid 30 207 (Aug) 
1943 

17 Stocker, F Keratitis Superficialis and Vitamin A, Schweiz med 
Wchnschr 66 335, 1936 

18 Cordes, F C , and Harrington, D O Asthenopia Due to Vitamin A 
Deficiency, Am J Ophth 22 1343, 1939 Newton, F H , and Schade, A H 
An Experiment to Determine the Conservation of Vitamin A m the Eye Under 
Strain, Ohio State M J 39 827, 1939 Pett, L B Riboflavin and Vitamin A in 
Relation to "E> estrain,” Canad M A J 49 293, 1943 
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Levine 21 and Casini 22 expressed the belief that a vitamin A deficiency 
may be the underlying cause of retinitis pigmentosa and Dor 23 stated 
the opinion that insufficiency of vitamin A might be a factoi in the 
development of strabismus when there is a hereditary predisposition 
Keratoconus has been experimentally produced m rats by Mutch and 
Richards , 24 while Hale 2!i produced anophthalmos, in pigs and Warkanj 
and Schraffenberger 20 induced congenital malfoimations in rats through 
vitamin A deficiency m the mothers Fiom the foregoing evidence, 
it is obvious that there are “tares among the wheat ” Again, quoting 
from Vail’s 32 editorial 

The only way in which our prejudices can he debunked is by the publication of 
articles by competent and trustworthy observers who have access to a large amount 
of clinical and experimental facilities The question, “Is this honest work?” must 
be constantly posed Subtle influences such as the desire to satisfy enthusiastic 
ambition, or to promote the interests of pharmaceutical benefactors must be 
searched for and weighed m the balance by the reader The logic of the drug 
action must be apparent to some extent at any rate Finally, the test of one’s 
own expei lence must be made and impressions turned into facts bj observation 

NIGHT BLINDNESS AND DARK ADAPTATION 

NomenclaUuc — According lo Dorland , 27 the term “nyctalopia” is 
derived from the Greek words meaning “night-blind eye,” while the 
term “hemeralopia” is derived from the Greek words meaning “day-blmd 
eye ” Since each term has been used in the literature to mean both 
night and day blindness, the term “night blindness” will be used in 
this paper to avoid confusion Many of the authors cited here, how- 
ever, have used the word “hemeralopia” to designate “night blindness ” 
Vitamin A and Night Blindness — That a lack of vitamin A in the 
diet will cause functional night blindness has been definitely established by 

19 Laval, J Relationship Between Mvopia and Avitmunosis, Am J Ophtli 
24 408, 1941 Guha, G S The Role of Vitamins in Ocular Affections, Proc 
All-India Ophth Soc 4 82, 1935 

20 Kendall, A I, and Gifford, S R Trachoma and Avitaminosis, Arch 
Ophth 4 322 (Sept ) 1930 

21 Lev me, J Is Retinitis Pigmentosa Due to Vitamin Deficiency ? Arch 
Ophth 9 453 (March) 1933 

22 Casini, F Retinitis Pigmentosa and Avitaminosis, Arch di ottal 42 
409, 1935 

23 Dor L Strabismus and Avitaminosis, Arch d’opht 50 667, 1933 

24 Mutch, J R , and Richards, M B Keratoconus Experimentallv Produced 
in Rat by Vitamin A Deficiency, Brit J Ophth 23 381, 1939 

25 Hale, F The Relation of Vitamin A to Anophthalmos in Pigs, Am J 
Ophth 18 1087 , 1935 

26 Warkany, J , and Schraffenberger, E Congenital Malformations Induced 
m Rats by Maternal Vitamin A Deficiency, Arch Ophth 35 150 (Feb ) 1946 

27 Dorland, W A The American Illustrated Medical Dictionary, Phila- 
delphia, W B Saunders Company, 1938 
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the studies, observations and experiments of such men as Fridencia and 
Holm , 28 Holm , 20 Yudkm, DC Pillat oa,b,d and Aykroyd , 30 and Eusteiman 
and Wilbur 31 quoted Hippocrates as advocating the use of an abundance 
of liver and honey in cases of night blindness However, as has been 
pointed out by Feldman 32 and Manville , 33 not all cases of night blind- 
ness are due to vitamin A deficiency Certain organic diseases, such 
as glaucoma, choroiditis, optic neuritis, retinitis pigmentosa and retinal 
detachment, have some degree of night blindness as one of the s>mp- 
toms , but, as pointed out m Post’s 34 editorial on vitamin A deficiency, 
it would not be illogical to assume that in these diseases in which night 
blindness is an important symptojn a vitamin A deficiency might be 
suspected as an etiologic factor The night blindness associated with 
the aforenamed ocular diseases has been refened to only in order moie 
nearly to complete the picture It is my opinion, based on my review 
of the literature, that few, if any, of these conditions have vitamin A 
deficiency as an underlying cause 

Night Blindness and Dark Adaptation — Most mvestigatois seem 
to take for granted that night blindness and poor dark adaptation 
are synonymous Yudkin 35 warned that “ It is important to 

decide whethei hemeralopia and poor dark adaptation are synonymous, 
for at present investigators are classifying poor dark adaptation as hemer- 
alopia, and some have gone still further and assumed that poor dark 
adaptation or hemeralopia is a sign of vitamin A deficiency I cannot 
fully subscribe to the lattei assumption until further investigation is 
made,” while Woisika 30 stated that “ In the present state of 

knowledge of scotopic vision, the term 'night blindness’ and 'poor daik 
adaptation’ should not be used synonymously as to tests ” 

28 Fridencia, L S , and Holm, E Experimental Contributions to the Study 
of the Relation Between Night Blindness and Malnutrition, Am J Physiol 73 63, 
1925 

29 Holm, E Demonstration of Hemeralopia m Rats Nourished on Food 
Devoid of Fat-Soluble A Vitamin, Am J Physiol 73 79, 1925 

30 Aykroyd, W R Night Blindness Due to Vitamin Deficiency, Tr Ophth 
Soc U Kingdom 50 230, 1930 

31 Eusterman, G B, and Wilbur, D R Clinical Features of Vitamin A 
Deficiency, J A M A 98 2054 (June 11) 1932 

32 Feldman, J B Dark Adaptation, Night Blindness, and Glaucoma, Arch 
Ophth 22 595 (Oct ) 1939 

33 Manville, I A Nutrition and Night Blindness, Northwest Med 38 
208, 1939 

34 Post, L T Vitamin A Deficiency, editorial, Am J Ophth 19 617, 1936 

35 Yudkin, A M Vitamins in Treatment and Prevention of Ocular Diseases, 
Arch Ophth 19 366 (March) 1938 

36 Woisika, P H An Evaluation of the Dark Test, Ann Int Med 21 101 
1944 
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Daik Adaptation — Daik adaptation is the ability of the eye to adjust 
from illumination of high intensity to that of low intensity so that better 
visual acuity can be attained Since, as previously stated, functional night 
blindness is due to a vitamin A deficiency, it seemed only reasonable that 
attempts to measure daik adaptation should be made and these results 
used as a test foi vitamin A deficiency Iiecht and Mandelbaum 37 
argued thus 

After the establishment of vitamin A as a factor in the visual cycle, it seemed 
logical to use the properties of v lsion for the detection of early stages in vitamin A 
depmation 

Hecht 38 stated 

Dark adaptation is an cxpiession of the accumulation in the eve of photosensitive 
substances such as visual purple in the rods and usual uolet m the cones This 
accumulation of sensitive materials is determined among other things by the 
vitamin A content of the diet, since night blindness due to dietary deficiency has 
been cured by the addition of vitamin A to an inadequate diet 

In an attempt to cort elate pool dark adaptation and vitamin A 
deficiency, numerous investigations were undertaken Frandsen, 30 using 
dark adaptation as a test foi nnld degrees of vitamin A deficiency, 
leported that after administration of vitamin A and calcium to 23 patients 
for one month 1 1 showed normal dark adaptation Similar results wei e 
reported by Jeans and Zentmire 40 , Teans, Blanchard and associates,' 11 
and Caussade, Thomas, Neimann and Davidsohn, 42 while Jeghers, 13 
Mathis 44 and Blanchard and Haiper 4 ' found a definite lelationship 

37 Hecht, S, and Mandelbaum, J Relation Between Vitamin A and Dark 
Adaptation, JAMA 112 1910 (Mav 13) 1939 

38 Hecht, S Vitamin A and Vision, Arch Oplith 23 874 (April) 1940 

39 Frandsen, H Determination of Hemeralopia as a Test for Mild Degrees 
of Vitamin A Deficiency, Hospitalstid (med selsk forh ) 77 42-48, 1934 

40 Jeans, P C, and Zentmire, Z (a) A Clinical Method for Determining 
Moderate Degrees of Vitamin A Deficiency, J A M A 102 892 (March 24) 1934, 

( b ) The Prevalence of Vitamin A Deficiency Among Iowa School Children, ibid 
100 996 (March 21) 1936 

41 Jeans, P C , Blanchard, E L , and Zentmire, Z Dark Adaptation and 
Vitamin A, J A M A 108 451 (Feb 6) 1937 Jeans, P C , Blanchard, E L, 
and Satterthwaite, F E Dark Adaptation and Vitamin A Further Studies 
with Biophotometer, J Pediat 18 170, 1941 

42 Caussade, L , Thomas, C , Neimann, N , and Davidsohn, S Utilization 
of the Hemeralopia Test for Detection of Vitamin A Deficiency' in Children, 
Bull Soc d’opht de Paris 50 415, 1938 

43 Jeghers, H The Degree and Prevalence of Vitamin A Deficiency in 
Adults, JAMA 109 756 (Sept 18) 1937 

44 Mathis, G Avitaminosis A and Hemeralopia, Rassegna ital d’ottal 8 
353, 1939 

45 Blanchard, E L , and Harper, H A Measurement of Vitamin A Status 
of Young Adults by the Dark-Adaptation Technique, Arch Int Med 66 661 
(Sept) 1940 
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between vitamin A-deficient diet and poor dark adaptation Attacking 
the problem from another angle, Krakov and Semenovskaja 46 studied 
the dark adaptation of a patient being treated for cystitis who received 
no food, and only water, foi fifty days On the forty-fifth day he showed 
severe night blindness (“hemeialopia”), according to the authors, 
while two weeks aftei being on a regular diet the dark adaptation was 
well within noimal limits Wald, Jeghers and Armimo 47 , Caussade, 
Thomas, Neimann and Davidsohn 4S and Mandelbaum and Hecht 10 
placed human subjects on vitamin A-deficient diets to study the effect of 
such diets on dark adaptation, and they came to the conclusion that vita- 
min A deficiency results in poor dark adaptation Convincing as these 
reports may seem, there is much evidence to show that dark adaptation is 
not a test of vitamin A deficiency Tansley,' 19 after reviewing the hteratuie 
up to 1939, expressed gieat doubt whether dark adaptation curves, as 
they are usually made, are of any value m detecting slight degrees of 
malnutrition due to vitamin A deficiency Nagy and Incze, 50 following 
the procedure of Jeans and Zentmire, 40,1 examined a senes of childien 
m two different schools who were known to receive diets low m vita- 
min A, and the children m a third school, whose diets w^ere adequate 
ivere used as a control The authors concluded that no diffeiences in 
dark adaptation could be observed m children who varied widely in 
their vitamin consumption, while Isaacs, Jung and Ivy 31 found no 
coi relation between dark adaptation and the vitamin A intake of a gi oup 
of healthy medical students Since the time of Tansley’s 49 conclusions, 
m 1939, numerous more carefully conti oiled investigations have been 
carried on by Thompson, Griffith, Mutch, Lubbock, Owen and Logaras 52 
Steffen, Bair and Sheard 11 , Isaacs, Jung and Ivy 53 , Stew r art 54 , Dann 

46 Krakov, S W , and Semenovskaja, E N The Influence of Starvation on 
Visual Function, Arch f Ophth 132 370, 1934 

47 Wald, G , Jeghers, H , and Armimo, J An Experiment m Human 
Dietary Night Blindness, Am J Physiol 123 732, 1938 

48 Caussade, L , Thomas, C , Neimann, N , and Davidsohn, S Hemeralopia 
m Induced Hypovitaminosis A, Bull Soc d’opht de Paris 50 276, 1938 

49 Tansley, K Night Blindness, Brit J Ophth 23 161, 1939 

50 Nagy, M , and Incze, K Relation of Hypovitaminosis to Dark Adaptation, 
Arch f Augenh 109 567, 1936 

51 Isaacs, B L , Jung, F T , and Ivy, A C Vitamin A Deficiency and 
Dark Adaptation, JAMA 111 777 (Aug 27) 1938 

52 Thompson, A M , Griffith, H D , Mutch, J R , Lubbock, D M , Owen, 
E C , and Logaras, G A Study of Diet in Relation to Health, Brit J Ophth 
23 697, 1939 

53 Isaacs, B L , Jung, F T, and Ivy r , A D Clinical Studies of Vitamin A 
Deficiency Biophotometer and Adaptometer (Hecht) Studies on Normal Adults 
and on Persons in Whom an Attempt Was Made to Produce Vitamin A Deficiency, 
Arch Ophth 24 698 (Oct), correction, ibid 25 158 (Jan) 1941 

54 Stewart, C P Nutritional Factors in Dark Adaptation, Edinburgh M J 
48 217, 1941 
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and Yarbrough 55 , Dow and Steven 50 , Oldham, Roberts, McLennan 
and Schultz, 57 and Pollack 58 Thompson and associates 52 came to the 
conclusion 

It would appear from our results that neither rate of dark adaptation nor light 
threshold of the full}' dark adapted eye has necessarily a close correlation with 
intake of vitamin A m the diet Considerable variation may occur m one indi- 
vidual and between individuals on the same diet 

Dann and Yatbrough’s 55 2 subjects failed to show night blindness 
measuiable by the dark adaptometei of Hecht and Shlaer after five 
weeks on a diet deficient in vitamin A Isaacs and her co-workers 53 
placed one group of normal adults on large daily doses of liquid petro- 
latum m an attempt to lemove the fat-soluable vitamin A fiom the food 
and expel it w ith the feces No significant changes in the dark adapta- 
tion of this gioup as compared with that of a control group were found 
These investigators then placed 3 subjects on a very low vitamin A diet 
and found that “a diet containing an average of 74 U S P units of 
vitamin A daily failed to produce measurable visual evidence or subjective 
signs of deficiency in 3 subjects maintained on the diet for forty-three 
to forty-nine dajs,” while 300,000 units of vitamin A daily failed to 
improve the daik adaptation m some patients suspected of having a vita- 
min A deficiency That the adaptometer designed by Hecht and Shlaer 
is a more lehable instrument for testing dark adaptation than the 
biophotometer is now generally accepted Using this newer instrument, 
Oldham and associates 57 lepeated the W'ork of Jeans and Zentmire' 100 
among school children and came to the same conclusion as did Nag) 
and Incze, 50 namely, that there w r as no correlation between adaptometer 
readings and the daily vitamin A intake A number of investigators 
have shown that many factors othei than vitamin A can influence dark 
adaptation Stew r art 54 pointed out that fatigue and lack of sleep have 
an adverse effect on daik adaptation, so also does old age Pollack, 58 
studying dark adaptation in patients with jjeptic ulcer, showed that 
the degree of abnormality bore some relation to deterioration in general 
condition while McDonald and Adler 59 have shown that anoxemia 

55 Dann, W J , and Yarbrough, M E Dark Adaptometer Readings of 
Subjects on a Diet Deficient m Vitamin A, Arch Ophth 25 833 (Ma>) 1941 

56 Dow, D J, and Steven, D M Investigation of Simple Methods for 
Diagnosing Vitamin A Deficiencj b\ Measurements of Dark Adaptation, J Phvsiol 
100 256, 1941 

57 Oldham, H , Roberts, L J , McLennan, K, and Schultz, F W Dark 
Adaptation of Children in Relation to Dietary Levels of Vjtamin A, J Pediat 
20 740, 1942 

58 Pollack, H Metabolic and Nutritional Factors Affecting Dark Adaptation 
in Peptic Ulcer Patients, Tr Ophth Soc U Kingdom 63 69, 1943 

59 McDonald, R , and Adler, F H ( a) Effect of Anoxemia on the Dark 

Adaptation of the Normal and of the Vitamin A-Deficient Subject Arch Ophth 
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affects the dark adaptation curve The truth is that most investigators 
have lost sight of the fact that tests for dark adaptation are, by their 
very nature, subjective The only references to this fact were made 
by McDonald and Adler 59a and by Riddell 60 

Vitamin A Content of the Blood — It followed naturally that when 
the biochemist developed methods for determining the vitamin A content 
of the blood this laboratory procedure should be applied to cases of 
suspected vitamin A deficiency and the results correlated with dark 
adaptation Caveness, Satterfield and Dann 01 found only a slight 
correlation between biophotometer readings and the vitamin A level of 
the blood, while Bodansky, Lewis and Haig 02 showed a direct relation- 
ship between the vitamin A level of the plasma and vitamin A con- 
sumption in infants By using a special technic for dark adaptation, 
they concluded that the vitamin A level of the plasma is a considerably 
more sensitive indicator of vitamin A deficiency than is dark adaptation 
“The determination of the level of vitamin A in the blood,” stated Gold- 
berg and Schhvek, 03 “provides an objective laboratory method of deter- 
mining whether vitamin A deficiency is present ” The w r ork of Haig 
and Patek 64 and the results of Steven 65 also confirmed the earlier reports 
that no correlation is appaient between dark adaptation and the vitamin A 
level of the plasma 

Othei Tests Closely Related to Dark Adaptation — In 1932 Kiang 6G 
reported his observations on the visual fields in patients wuth various 
forms of vitamin A deficiency He studied the blue, red and white fields 
but could find no definite correlation between the clinical symptoms and 
the relation of the color fields one to another However, he concluded 
that on the whole the contraction, especially of the blue field, is pro- 

22 980 (Dec) 1939, (b) Clinical Evaluation of Tests of Daik Adaptation, ibid 
24 447 (Sept) 1940, correction, ibid 24 1258 (Dec) 1940 

60 Riddell, W J B Scientific and Clinical Aspects of Night Vision, Tr 
Ophth Soc U Kingdom 63 43, 1943 

61 Caveness, H L , Satterfield, G H , and Dann, W J Correlation of the 
Results of the Biophotometer Test with Vitamin A Content of Human Blood, 
Arch Ophth 25 827 (May) 1941 

62 Bodansky, O , Lewis, J M , and Haig, C Comparative V alue of Blood 
Plasma Vitamin A Concentration and Dark Adaptation as a Criterion of Vitamin 
A Deficiency, Science, 94 370, 1941 

63 Goldberg, H K , and Schhvek K Necrosis of the Cornea Due to 
Vitamin A Deficiency Report of a Case, Arch Ophth 25 122 (Jan ) 1941 

64 Haig, C, and Patek, A J Jr Vitamin A Deficiency m Laennnec’s 
Cirrhosis, J Clin Investigation 21 309, 1942, Relation Between Dark Adaptation 
and the Level of Vitamin A in the Blood, ibid 21 377, 1942 

65 Steven, D M Experimental Human Vitamin A Deficiency, Tr Ophth 
Soc U Kingdom 62 259, 1942 

66 Kiang, S M Observation on the Visual Fields m Various Forms of 
Vitamin A Deficiency, Nat M J China 18 827, 1932 
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portional to the othei symptoms Nearly ten yeais later Rauli 07 showed 
that a narrowing of the color field foi yellow paialleled the degree of 
night blindness and in severe cases the field foi yellow lay within or 
ciossed the border of the field for gieen, in 1944 Hamilton, Briggs and 
Butler 08 lepoited a case of partial led-green blindness in which the 
condition became noimal after admmistiation of large doses of vitamin A, 
only to lapse back to partial red-green blindness when the amount in the 
blood returned to its ongmal level Befoie any of these changes can 
be accepted as piesumptive tests for vitamin A deficiency, many more 
investigations will have to be made and reported on 

CONJUNCT IVAL MANIFESTATIONS 

Biomici oscopy — That the slit lamp and the biomicioscope should 
be used as a part of the examination when vitamin A deficiency is sus- 
pected is self evident, but wdiat changes in the ocular tissues can be 
accepted as eaih signs and symptoms of vitamin A deficiency is ques- 
tionable In 1941 Kiuse, 00 aftei having conducted a surve\ on persons 
in a low income group, recommended the biomicioscopic examination 
as a simple, convenient, objective method of detecting early vitamin A 
deficienc} Berliner, 70 however, stated the opinion that mam of the 
changes noted by Kruse are common presemle and senile changes, and 
not signs and symptoms of vitamin A deficiency Only when moie of 
the early ocular changes noted in cases of vitamin A deficiencv are 
leported on will it be possible to draw definite conclusions 

Conjunctival Pigmentation — In 1931 Pillat 71 reported on a pecuhai 
pigmentation of the conjunctiva produced among Chinese as a result 
of vitamin A deficiency The following yeai similar observations among 
Japanese who were subsisting on a vitamin A-deficient diet w r ere leported 
by Matsuoka 72 He expressed the belief that this pigmentation is an 
eaily sign of vitamin A deficiency Whether such pigmentation of the 
conjunctiva occurs among less darkly pigmented races is doubtful 

67 Rauh, W The Color Field m Experimental Night Blindness, Arch f 
Ophth 141 S4S, 1940 

68 Hamilton, W F , Briggs, A P , and Butler, R E The Testing of Color 
Vision in Relation to Vitamin A Administration, Am J Phjsiol 140 578, 1944 

69, Kruse, H D The Ocular Manifestations of Avitaminosis A, with Especial 
Consideration of Detection of Early Changes by Biomicroscopy, Pub Health Rep 
56 1301, 1941 , Milbank Mem Fund Quart 19 207, 1941 

70 Berliner, M L Early Detection of Avitaminosis A by Gross or Biomicro- 
scopic Examination of Conjunctiva, Am J Ophth 25 302, 1942 

71 Pillat, A A Peculiar Form of Pigmentation of Conjunctiva in Disease 
Produced by Vitamin A Deficiency in Adults, Arch f Ophth 127 575, 1931 

72 Matsuoka, H Histologic Studies on Melanin Pigment in the Conjunctiva 
II Pigmentation of the Conjunctiva Following Diseases of Vitamin A Defect, 
Acta Jap ophth soc 36 131, 1932 
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Other Conjunctival Changes — For the accepted conjunctival signs 
and symptoms of vitamin A deficiency, the readei is again referred to 
Duke-Elder’s 1 “Text-Book of Ophthalmology ” 

Pathogenesis — The mechanism by which vitamin A deficiency is 
manifested Ity the epithelium of the cornea and conjunctiva is not kncmn 
Some of the theories are indicated here 

1 Desiccation following loss of lacrimation This theory does not 
hold, because xerophthalmia may occur with persistence of lacrimation 

2 Lack of mucus due to atrophy of the goblet cells m the conj'unc- 
tival epithelium This theory has no more to offer than the first 

3 Loss of lysozyme in the tears as a result of vitamin A deficiency 
(Anderson 73 ) The validity of this theory is questionable, because 
bacterial invasion is not a primary occurrence in xerophthalmia 

4 A neurotrophic disturbance This theory is more satisfactory m 
explaining the corneal and conjunctival changes than any of the others 
In testing the corneal sensibility m cases of vitamin A deficiency John 74 
observed that as the disease advanced to the stage of prexerosis and 
xerosis the sensibility of the cornea might sink to one hundredth of the 
normal, while Mellanby 73 noted degenerative changes m the myelin 
sheath of the trigeminal neive in experimentally induced vitamin A 
deficiency in animals 

keratoconjunctivitis sicca 

Occmrence — Keiatoconjunctivitis sicca is a relatively raie condi- 
tion, found most frequently in women at the time of the menopause 

Symptoms — The subjective symptoms aie those of chronic con- 
junctivitis, severe photophobia, absence of lacnmal secretion and 
impaired vision For a complete account of the symptoms, the leadei 
is leferred to Sjogren’s 76 monograph on keratoconjunctivitis sicca The 
interesting featuie of this condition is that it has much in common with 
xerophthalmia 

Etiologic Factois — Keratoconjunctivitis sicca is geneially accepted 
as a paitial symptom of a majoi syndiome due to a geneial hypofunc- 
tion of the glands of internal secietion as a result of the menopause It 
is of intei est to note that at first Sjogien 77 felt that he was dealing 

73 Anderson, O Lysozyme m Xerophthalmia, Hospitalstid 75 1029, 1932 

74 John, I Disturbance of Sensibility of Cornea and Conjunctiva m Xerosis 
and Keratomalacia of Adults, Arch Ophth 5 374 (March) 1931 

75 Mellanbj, E Xerophthalmia, Trigeminal Degeneration, and Vitamin A 
Deficiency, J Path & Bact 38 391, 1934 

76 Sjogren, H Keratoconjunctivitis Sicca, Acta ophth, 1933, supp 2 
Sjogren, H Keratoconjunctivitis Sicca Partial Symptom of a Major 

Svndrome, Aich Ophth 18 675 (Oct) 1937, On Keratoconjunctivitis Sicca, Acta 
ophth 16 70, 1938 
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with some foi m of chronic infection , but after further mici oscopic 
studies of the lacrimal gland in the initial stage of the disease, he came 
to the conclusion that the primal y and chaiacteristic change in the 
syndiome is indicative not of a bacterial invasion but rathei of a degen- 
eration In the meantime, Grosz 10 and Lisch 78 suggested that kerato- 
conjunctivitis sicca might be due to. a vitamin deficiency Gifford inb 
and Giffoid, Puntenney and Bellows, 160 although not certain that keiato- 
conjunctivitis sicca is due to vitamin A deficiency, stated that they 
always prescribed vitamin A for their patients with this condition 

CONGENITAL ANOMALIES 

Animal Expo intents — In 1935 Hale 2 ' reported lus results on the 
i elationslnp of vitamin A to anophthalmos in pigs 

These studies leave no reasonable doubt that a maternal deficiuic\ of vitamin A 
will result in a varietj of defects in the offspring, including blindness and c\en a 
failure of complete development of eye tissues, cleft palates, hare lip, and the 
arrested ascension of the embryo kidne> The question at once arises as to 
the relation of these results to various eye defects and weaknesses m the human 
race It maj be argued that there is a \ast gap between pigs and people, but 
from the biological and nutritional standpoint, the differences are not so great 
as might appear at first glance Both arc omimorus mammals with a lpng 
gestation period 

It is interesting to note that Warkany and Sclnaffenbeiger 70 pro- 
duced much the same results m the offspring of rats kept on a diet low r 
in vitamin A 

Human Cases — How frequently vitamin A deficiency’ will cause 
ocular congenital anomalies is unknown at the time of tins wilting No 
doubt a study of the ptoblem in those parts of the world wheie starva- 
tion is a commonplace as a result of World War II w'ould pioduce 
interesting results 

THERAPY 

In the discussions up to this point, I have been concerned ivith the 
effects of vitamin A deficiency, and perhaps the impiession has been 
given that deficiency results only'- from a reduced consumption of vita- 
min A It will be vase to considei the other causes of vitamin A 
deficiency, in ordei to arrive at a moie logical method of treatment 

Reduced Consumption — That a i educed intake of vitamin A if con- 
tinued over an extended period wall lesult m a deficiency’- state is gen- 
eral knowdedge and needs no furthei discussion 

78 Lisch, K Hereditv of Sjogren’s Disease Associated with Keratoconjuncti- 
vitis Sicca, Arch f Augenh 110 357, 1937 

79 Warkany, J , and Schraffenberger, E Congenital Malformations of 
Eyes Induced m Rats by Maternal Vitamin A Deficiency, Proc Soc Exper Biol 
& Med 57 49, 1944 
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Defective Absoi ption — It is obvious that unless the vitamin A con- 
sumed is absorbed from the gastrointestinal tract a deficiency state may 
develop m spite of an adequate diet Riddell 80 called attention to this 
in 1933 He found that definite vitamin A deficiency developed m a 
case of celiac disease because the patient was unable to absorb the fatty 
foods, which contained ample vitamin A Prompt recover) 7 ' followed 
when vegetables containing vitamin A were given m amounts sufficient 
to supply the necessary quantity of this vitamin Similar results weie 
reported by Wilbur and Eusterman, sl m whose case vitamin A defi- 
ciency developed as a postoperative complication following operation on 
the gastrointestinal tract, and by Gamble, 82 m a case of cystic fibrosis 
of the pancreas 

Uneconomical Utilisation — All observeis are aware that some inter- 
nal combustion engines mn more economically than others of the same 
general type, and ever)* horseman wull attest to the fact that some ani- 
mals are much more economical to keep than others This no doubt 
also holds true for the human being That hepatic function may be 
one of the factors in vitamin A economy is understandable, because the 
liver, besides being the storehouse for this vitamin, is the organ for 
converting carotene into vitamin A This has been pointed out by many 
observers, among whom are Jeghers, 83 Appelmans, 84 Wolff, 85 Patek 
and Haig 86 and Wohl and Feldman 87 

Excessive Utilisation Dm mg Rapid Giowth — Since it is geneially 
known that a growing animal, including the human, requires more of 
all the food elements, namely, proteins, carbohydiates, fats, minerals 
and vitamins, per unit of body weight than the adult, it wnll not be 
necessary to discuss this phase of the problem further 

Excessive Utilisation During Seveie Illnesses — Any condition 
which increases the general body metabolism, such as the infectious dis- 

80 Riddell, W J B Celiac Disease Associated with Night Blindness and 

Xerosis Conjunctivae, Tr Oplith Soc U Kingdom 53 295, 1933 

81 Wilbur, D L , and Eusterman, G B Nutritional Night Blindness Report 
of a Case, J A M A 102 364 (Feb 3) 1934 

82 Gamble, R C Keratomalacia and Cystic Fibrosis of the Pancreas, Am J 
Ophth 23 539, 1930 

83 Jeghers, H Night Blindness as a Criterion of Vitamin A Deficiency 
Review of Literature with Preliminary Observations of Degree and Prevalence of 
Vitamin A Deficiency Among Adults in Both Health and Disease, Ann Int Med 
10 1304 (March) 1936-37 

84 Appelmans Xerosis and Hemeralopia m the Adult, Bull Soc beige d’opht 
74 109, 1937 

85 Wolff, H Ulcer of Cornea and A Avitaminosis, Acta ophth 16 323 1938 

86 Patek, A J Jr, and Haig, H The Occurrence of Abnormal Dark 
Adaptation and Its Relation to Vitamin A Metabolism m Patients with Cirrhosis of 
the Liver, J Clin Investigation 18 609 1939 

87 Wohl, M G , and Feldman, J B Vitamin A Deficiency in Diseases of the 
Ltter Its Detection by Dark Adaptation Methods J lab & Clin Med 25 485,1940 
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eases, fevei, hyperthyroidism and pregnancy, to mention only a few, 
will increase the need for vitamin A, as well as the other elements of 
the diet That such is the case has been shown by the observations of 
Jegheis, 83 Kentgens 88 and Juhasz-Schaeffer 80 

The) apeutic Methods — Parenteral Admimstiation When gastio- 
mtestmal distuibances interfeie with the pioper absorption of vitamin A, 
parenteral administration of either vitamin A or carotene must be con- 
sideied Tai, 14 however, pointed out the contraindication to the use of 
carotene in hepatic disease, that this is true wull be evident if one remem- 
bers that the human body cannot utilize carotene as such but must con- 
vert it into vitamin A m the liver 

Topical Application The topical application of carotene (pro- 
vitamin A) m ocular diseases w r as first reported on by Balachovski 80 
and Ratschewskij 01 in 1934 Two years later Stevenson 02 recommended 
the local use of cod liver oil for external diseases of the e>e It was 
only reasonable that numerous animal experiments w r ith reference to 
the topical use of vitamin A should be carried on Such a local use 
of vitamin A in experimentally induced lesions has been favorably 
reported on by Rinaldi, 08 Heinsius, 04 Fredenci, 05 Vanysek 00 and Kapus- 
cinski, 07 but de Rotth, 08 after several series of animal experiments, con- 
cluded that there w r as no difference in the time necessary for epithehza- 
tion of the denuded cornea in animals without vitamin A deficient:) 
which w r ere treated with cod liver oil and those treated with liquid 

88 Kentgens, S K The Relation Between Pregnanes, Disturbance in Dark 
Adaptation and Vitamin A Content of Blood, Acta ophth 1G 332, 1938 

89 Juhasz-Schacffer, A Hemeralopia in Pregnancy and Vitamin A, Klin 
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of the Eje, Soict vestnik oftal 4 470 1934 

91 Ratschewskij, R A Plwsiologic and Therapeutic Action of Colloidal 
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of the Eje, Brit J Ophth 20 416, 1936 

93 Rinaldi, S Local Use of Vitamins A and D in Treatment of Corneal 
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94 Heinsius, E Experimental Observations as to the Influence of Vitamin 
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95 Federici, E A and D Vitamins in Corneal Reparative Processes, Boll 
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96 Vanysek, J The Importance of Vitamin A m Regeneration of Corneal 
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138 667 1938 

98 de Rotth, A Local Action of Oils Containing Vitamin A, Arch Ophth 
24 281 (Aug) 1940 
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petrolatum In contradiction to the works of Balachovski and Rats- 
chewskij, Vanysek, 96 experimenting with rabbits, came to the conclu- 
sion that carotene instilled directly into the conjunctival sac produced 
no beneficial effects on artificially induced corneal lesions In spite of 
these conflicting reports, Hemsius, 09 de Grosz, 100 Tikhova 101 and many 
others enthusiastically prescribed local applications of vitamin A in the 
treatment of such varying conditions as phlyctenular keratoconjunctivitis, 
trachomatous xerophthalmia, postoperative keratitis, corneal erosion, 
keratitis neuropai aly tica and keratitis bullosa In ophthalmology, as 
in the other branches of medicine, an understanding of the etiology of 
disease processes will result m more logical therapy 

CONCLUSIONS 

1 Hypovitammosis A may exist in peisons who presumably aie 
receiving an adequate diet 

2 Even in the absence of demonstiable ocular lesions, pool daik 
adaptation is not presumptive evidence of vitamin A deficiency 

3 Fasting vitamin A levels of the blood aie of value as a diagnostic 
aid m establishing the existence of a deficiency 

4 Moie reports on early ocular changes in vitamin A deficiency 
need to be made before biomicroscopic examination can be a real diag- 
nostic aid 

5 The corneal and conjunctival lesions in vitamin A deficiency are 
probably neurotrophic, resulting from degeneiative changes m the tri- 
geminal nerve 

6 Keratoconjunctivitis sicca is piobably one of the many ways m 
which vitamin A deficiency manifests itself 

7 Some of the heretofore unexplainable oculai congenital anomalies 
are undoubtedly due to a vitamin A deficiency m the mother at some 
critical time during the period of gestation 

8 Vitamin A deficiency may be caused by (a) reduced consump- 
tion, (b) defective absorption, ( c ) uneconomical utilization and ( d ) 
excessive utilization (1) during lapid giowth, (2) during illnesses or 
(3) during piegnancy 

9 Parenteral administration of vitamin A is sometimes indicated 

10 Topical application of vitamin A is of doubtful value 

441 Lowry Medical Arts Building (2) 

99 Hemsius, E Use of Ointment Containing Vitamin A in Ophthalmology , 
Munchen med Wchnschr 84 936, 1937 

100 de Grosz, S Local Use of Vitamin A Preparation in Ophthalmic Prac- 
tice, Arch Ophth 22 727 (Nov ) 1939 

101 Tikhoia, V A Local Application of Vitamins in Diseases of E>e, 
Vestmk oftal 14 16, 1939 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Home Study Courses, American Academy of Ophthalmology and 
Otolaryngology — The Home Study Courses in the basic sciences of 
the two specialties, sponsored by the American Academy of Ophthal- 
mology and Otolaryngology, will be given again beginning Sept 1, 
1947 Registrations must be completed before August 15 Detailed 
information may be secuied from Dr William L Benedict, executive 
secretary, 100 First Avenue Building, Rochester, Minn 

William Hamlin Wilder Memorial Lecture — Di John Q Griffith 
Ji , of the Laboratory for the Study of Hypertension, Philadelphia, 
will deliver the third William Hamlin Wilder Memorial Lecture 
of The Institute of Medicine of Chicago on Friday evening. May 23, 
at Jhe Palmer House, his subject being “Rutin A Therapy for the 
Hemoirhagic Complications of Hypertension” 

Ophthalmological Study Council — The Ophthalmological Study 
Council will give its third, and last, basic course in ophthalmology at 
Westbrook Junior College, Portland, Me, June 20 to Sept 13, 1947 

Further information may be secured by writing to the Ophthal- 
mological Study Council, 520 Commonwealth Avenue, Boston 

Stanford University Eye Bank — Officials of Stanford University 
have announced the establishment of an eye bank, to be located at 
Stanford University Hospitals, San Francisco The eye bank, which 
is under the direction of Dr Dohrmann K Pischel will be similar 
to those now established in New York, Boston and Chicago A bill 
now pending will, on passage, make it lawffiil to will e\es m the state of 
California 

PERSONAL NEWS 

Appointment of Executive Director of the National Society for 
the Prevention of Blindness — Dr Franklin M Foote has been 
appointed executive director of the National Society for the Pieven- 
tion of Blindness, succeeding Mrs Eleanor Biow'n Merrill, who 
is retiring 

Dr Foote w 7 as formerly district health officei of the Kips Bay- 
Yorkville Health Distnct of the Department of Health of New 7 York 
City He is assistant piofessor of public health and preventive 
medicine at Cornell Umvei sity Medical College 

A native of Great Bainngton, Mass, Dr Foote holds the BS, 
MD and DPH degrees from Yale University During World 
War II, he served as a majoi in the Medical Corps of the Aimy of 
the United States Pie is a member of the Amencan Medical Associa- 
tion, a fellow 7 of the Amencan Public Health Association, a member 
of the Haivey Society of New 7 York City and a member of the 
New 7 York County Medical Society and the Medical Society of the 
State of New 7 York 
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SOCIETY NEWS 

Pan-American. Association, of Ophthalmology — Officials of the 
Pan-American Congress of Ophthalmology met m New York m 
February to discuss matters relating to the Third Congress of the 
Pan-American Association of Ophthalmology 

The date for the Congress has been advanced to Jan 4 to 10, 1948 

Regulations of the Congress were adopted by the local committee 
Di Tomas R Yanes, president , Dr Gilberto Cepero, general directoi, 
and Dr Miguel A Branly, general secretary 

The deadline for receipt of papers and lectures and then accom- 
panying summaries is Aug 27, 194 7 (The summaries are limited 
to 400 or 500 words ) Two complete copies must be sent one to 
Dr Branly, Edificio de la Escuela de Medicma, Calle 25 and I, 
Vedado, Habana, Cuba, the other, to Dr Conrad Berens, 301 East 
Fourteenth Street, New York 3, if the author lives north of Panama, 
or to Dr Moacyr E Alvaro, 1151 Rua Consolacao, Sao Paulo, Brazil, 
if the author lives south of Panama The deadline for receipt of 
the opening discussions on official subjects is August 23, and these 
must be accompanied with a resume of 200 to 300 words This date 
also is the deadline for titles of movies foi the cinematographic 
exposition 

Authors wishing to exhibit books, periodicals, etc , must have them 
m the hands of the local committee by November 30 

One entire day will be devoted to a discussion of the prevention 
of blindness Dr Thomas D Allen, 122 South Michigan Avenue, 
Chicago 3, was commissioned to direct the instruction courses m 
English, to be given January 6, 7 and 8, mornings only 

Dr Brittain Payne, 301 East Fourteenth Street, New York 3, 
was commissioned to assemble and direct the scientific exhibit from 
the English-speaking countries 

Dis Payne, Branly and Manoel A de Silva, of Sao Paulo, were 
designated assistant secietaries 

The program of all the activities of the Congress will close 
Aug 30, 1947 

A copy of the regulations, as well as detailed information on 
courses, travel, etc , will be sent to all ophthalmologists who by that 
date have paid their subscriptions 

Subscuptions for the Congress are still open Those interested 
may send a postal order or bank draft for $10 to Dr Branly, to 
co\ei the quota for the Congiess If the subscriber is not able to 
come to Habana, a copy of the transactions, including papers and 
discussions, will be sent to him when they aie published Hotel 
reservations will be made through Dr Branly at the time of receipt 
of the fee While subscription fees need not be sent in immediately, 
hotel reseivations cannot be made until they are received, the sooner 
they are leceived the easier it will be for the local committee to assign 
comfoi table lqdgmgs 

The local committee wishes to send piograms, tickets for courses, 
registration card, name of hotel and number of room, etc , direct to 
each membei as soon as possible 

The reservations for traA el, transport, etc , may be made through 
any agency However, airangements are being made with Mr Harold 
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E Wright, Atlantic Coast Line Railroad, 217 S E First Stieet, 
Miami, Fla , which organization will arrange tiansportation especially 
for the Congress and will conduct postconvention excursions at 
moderate cost 

Concerning the commeicial exhibition, address Di Hector Uribe 
Troncoso, 301 East Fourteenth Street, New Yoik 3, concerning the 
cinematographic exhibition, Dr Gilberto Cepero, Calle L no 353, 
Vedado, Habana, and concerning the ophthalmologic literature, 
Dr Miguel A Branly Additional information may be obtained by 
addressing Di Branly 

Reading Eye, Ear, Nose and Throat Society, Reading, Pa — The 
joint meeting of the Reading (Pa) Eie, Ear, Nose and Throat 
Society and the Diplomates Association of the physicians of Berks 
County was held Wednesday, Feb 19, 1947 The meeting was 
addressed bj Dr Eugene P Pendergiass on “Atomic Energy in 
Medicine ” 



Correspondence 


USE OF EYE BANK EYES FOR TRAINING IN OPHTHALMIC SURGERY 

To the Editor — In an article entitled “The Use of Cadaver and 
Animal Eyes for Training and Experience m Ophthalmic Surgery” 
(Am J Ophth 21 904, 1938), I pointed out that the eyes of recently 
deceased persons would be most desirable for the purpose Unfortu- 
nately, not until now has there been any possibility of obtaining such 
material m sufficient quantity The Eye Bank for Sight Restoration, 
Inc , may accomplish this It has the cooperation of ophthalmic surgeons 
m sending to the bank eyes enucleated from living persons for various 
pathologic conditions, and, better still, it has prevailed on membeis 
of the profession m general, The hospitals and pathologic laboratories 
and the public to furnish it with the eyes of recently deceased persons 
These eyes may be put to good use not only for transplantation of 
cornea and for research but, in limited numbers at present, for training 
and experience m ophthalmic surgery 

There are conditions of the human eye that will yield only to surgical 
measures, and are not amenable to medical or other therapy The 
operative procedure must be skilfully and well carried out, with the 
confidence born of experience All ophthalmic surgeons must begin 
and be trained or acquire skill through self instruction It is then, 
with expressions of great appreciation that they should welcome the 
work of the Eye Bank for Sight Restoration, Inc 

There is great sentiment, and justly so, connected with the giving 
of eyes for corneal transplantation to restore the sight of a blind person 
There will be just as great sentiment connected with the giving of 
eyes for the great, and broader, purpose of saving other eyes by skilful 
suigery The legal restrictions and other impediments to this end have 
been removed A supplementary clause may be added to the permit 
for autopsy which will authorize the removal of the eyes for the pur- 
poses of the Eye Bank for Sight Restoration, Inq In case autopsy 
is not permitted or necessary, the eyes may be given anyway, proper 
permission being arranged 

. I wish to express my personal appreciation of the fine manner m 
which the material lends itself to demonstration of the operation of 
mtracapsular cataract extraction Teachers and students have all been 
disappointed in material heretofore available for the purpose but have 
made the best of it Cadaver eyes are too necrotic for any such use, 
while animal eyes have lenses which are too bulky and zonules which 
are too resistant and resilient to be of any practical use Even normal 
monkey eyes are not adaptable, for the latter reason Eye Bank eyes, 
however, are perfect for the purpose The absence of blood permits 
the surgeon to proceed with the operation m the cool, scientific manner 
with which he should work on the living eye Knowledge of the 
behavior of human tissues gamed in such work will engender a con- 
fidence which will help much in carrying through a real operation to 
a successful conclusion 
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The eyes to be suitable must be fresh, and must be available not 
more than one day aftei death The eyes should be from adults, so 
that the size and shape will be that of the average eye on which the 
surgeon will operate Decomposition of tissues, particularly of the 

uveal tissues, proceeds rapidly aftei death It may seem to be wishful 
thinking that the procedures of obtaining the necessary consent, enucle- 
ation of the eyes, refrigeration, delivery to the Eye Bank and, then, 
distribution and use can be accomplished within twenty-four hours, but 
I believe that with proper organization and planning this can be done 
A further possible use m the future for Eye Bank eyes is that of 
serving for examination by the American Board of Ophthalmology 
for the certification of safe ophthalmic surgeons and later, after more 
extended examination, of expert ophthalmic surgeons 

It is for these purposes that I laud the work of the Eye Bank for 
Sight Restoration, Inc , and trust that it will continue its work as it 
has been begun, that other organizations will not spring up to duplicate 
the work and cloud the issue or hamper its development, that colleges 
and other institutions foi training in ophthalmic surgery will join with 
it and, finally, that members of the profession and the public in general 
will continue in cooperation and appreciation of the w'ork 

Daniel B Kirby, M D , New' York 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Bacteriology and Serology 

Clinical Bacteriology and Cytology of Some Ocular Infections 
C Weiss and M C Shevky, Am J Clm Path 14: 567 (Nov ) 
1944 

A white man aged 56 had been m an automobile accident m 1941 
In July 1943 the right eye was removed because of a “growth ” Three 
months later the patient complained of poor vision in the left eye 
Fine deposits were observed on the posterior surface of the cornea 
and on the anterior surface of the lens Opacities were present m the 
aqueous and vitreous A diagnosis was made of “possible cyst of the 
retina with retinal detachment and uveitis ” The sclera was trephined, 
and material obtained for culture showed the presence of a yeastlike 
organism, which was identified as Toiula histolytica (Cryptococcus 

homims) W Zentmayer. ' 


Color Sense 

Is It Possible to Influence Congenital Color Blindness? E 
Wolfflin, Ophthalmologica 109:324 (June) 1945 

The author leviews the work of Studmtz (no references to which are 
given) on the chemical composition of the material believed to be 
responsible for the perception of colors He claims that there are three 
separate chemical substances, which have different absorption maxima 
in the various portions of the spectrum, namely m the red, yellow and 
blue regions These substances are therefore known as the red, yellow 
and blue substances They are found in slight concentration in 
retinas containing chiefly cones and have been isolated fiom the oil di op- 
lets m the cones of certain animals Then chemical nature seems to 
be that of carotenoids The red substance is recognized as astaxanthin , 
the yellow substance, as xanthophyll, and the blue substance, as lacerto- 
fulvin At present, these substances cannot be produced m sufficient 
quantities to test their effectiveness when supplied to the color blind by 
oral administration, but the author believes that it may be possible to 
influence color vision by such treatment No data of any experimental 
work are g.ven p H Adlek 


Conjunctiva 

Conjunctival Hemorrhage Due to an Infection of Newcastle 
Virus of Fowls in Man (Laboratory and Contact Infection) 
N I Shimkin, Brit J Oplith 30:260 (May) 1946 

A laboratory assistant, while giving poultry injections for protective 
vaccination of amniotic fluid from a chicken egg (dilution 1*3,000), 
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touched the upper lid of the left eye with the forefinger This was 
followed by soreness and redness Later, along the entire length of 
the eyelid was a subcutaneous hemorrhage, and a heavy subconjunctival 
hemorihage covered the uppei and outer part of the bulbar conjunctiva 
The symptoms disappeared without complications 

W Zentmayer 


Surgery or Pterygium Altino Ventura, Rev brasil de oftal 
4 188 (Dec) 1945 

Paulo Filho’s technic of conjunctival autoplasty is described The 
author states that he has performed 52 operations of this type and has 
observed only 3 lecurrences He had always used McReynolds technic 
but has found that the peicentage of recuirences w r as slightly higher 


with this method than with that of Paulo Filho 


M E Alvaro 


Treatment or Gonococcic Conjunctivitis and Serpiginous Ulcer 
or the Cornea with Sultonamide Compounds E Weiszlovits, 
Ophthalmologica 108 121 (Sept ) 1944 


Local application of sulfacetimide produced lapid disappearance of 
the inflammation and the gonococci In a numbei of cases of ophthal- 
moplegia neonatorum the condition cleared up in four to fi\e days, 
in others, m ten days The combined local and internal administration 
of sulfacetimide produced a considerable shocking in the period of 
treatment The authois also found that cases of serpent ulcer were 
favorabl) tieated hi combination of the administration of sulfacetimide 
and “shod therapy” with sulfathia/ole p j.j ,\ DII:R 


Experimental Pathology 

Relation or the Eye to Immunity in Syphilis, with Special 

.REFERENCE TO THE PATHOGENESIS Or INTERSTITIAL KERATITIS 

A C Woods and A M Ciiesney, Am J Ophth 29: 389 (Apnl) 
1946 

A series of experiments indicate that (1) the corneas of rabbits 
with expei imental syphilis do not always share m the immunity to 
reinfection which develops during the course of the syphilitic infection, 
(2) direct inoculation of the cornea is followed by the development, in 
that tissue, of a local resistant state toward the organisms, although 
in some instances the protection thus conferied is either not absolute 
or not peimanent, (3) vascularization of the cornea appears to be a 
factor in influencing favorably the development of a local resistant state 
It is suggested that the usual late occurrence of intei stitial keratitis 
may be due to a combination of lack of local immunity in the cornea 
and the occurrence of minor traumatic incidents as the initiating factor 
It is also suggested that the healing of the lesions of interstitial kera- 
titis when vascularization occurs is due to the development of a local 
immunity, presumably through antibodies coming from the blood 

W S Reese 
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Injuries 

Penetrating War Wounds of the Eye and Orbit H H Skeoch, 
Brit J Ophth 29:113 (March) 1945 

Military ophthalmic surgery is .at present chiefly concerned with 
penetrating wounds due to high velocity fragment missiles resulting from 
high explosive action, the cause of 99 per cent of battle casualties and 
accidents necessitating operation by the military ophthalmic surgeon 
The other 1 per cent of wounds are due to flying steel chips resulting 
from striking cold steel with a steel hammer, the commonest cause of 
intraocular foreign bodies in civilian life 

Wounds of the eye and orbit due to high explosive action are often 
multiple, with additional wounds of the head, face, nose and ears, a 
situation which suggests cooperation in operative procedures on these 
parts 

After a long trial, the equatorial ring method of roentgenographic 
localization has proved its worth and is recommended as a routine 
The method of removal of foreign bodies by the posterior route is to be 
recommended because it permits the use of the small electromagnet and 
provides the nearest and most effective approach of the point of the 
magnet to the foreign body, and therefore the shortest and most direct 
line for its removal 

The article is illustrated w Zentmayer 


Intraocular Foreign Body and Siderosis Bulbi W Carvalho 
Pinto and J Mendonca de Barros, Arq brasil de oftal 8:71 
(June) 1945 

The authors present a detailed case history of an intraocular foreign 
body which had lodged m the eye a year and a half before examination, 
the patient having come for an examination because lime had dropped 
into his eye and vision had decreased After extraction of the foreign 
body an operation for cataract was performed a month later Sena’s 
statistics on the site of penetration, localization and nature of foreign 
bodies are given A bibliography is furnished ^ £ Alvaro 


Changes in the Fundus in Cases of Military Injuries of the 
Eye O Shereshevskaya, Vestmk oftal 23:31, 1944 

War injuries of the eye are a combination of direct trauma to the 
tissues and secondary degenerative processes, which appear later and 
present a varied ophthalmoscopic picture and a difficult diagnostic prob- 
lem 

Shereshevskaya made examinations in 300 cases for lesions of the 
fundus after injuries to the orbit and face, general contusions and 
injuries of the eyeball Changes m the fundus w r ere found in 76 per cent 
of all cases of injury of the posterior segment of the eye by fragments 
and shells Unilateral changes were found m 68 per cent and bilateral 
changes in 7 per cent of cases, and m 25 per cent one eye was either 
enucleated or there were serious injuries of the anterior segment of the 
eye, followed by blindness 

The choroid w ? as most frequently injured Ruptures w r ere of varied 
shapes and sizes, ranging from punctate lesions to ruptures involving 
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one-half the eyeball, followed at times by massive hemorrhages The 
proliferated connective tissue could be mistaken for detached retina, but 
as a rule with large ruptures of the choroid the exudative inflammation 
and scarring prevented letinal detachment, only in 2 cases was retinal 
detachment obseived The secondary changes of choroidal injuries were 
inflammatory chorioretinitis, ascending atrophy of the optic nerve and 
degenerative macuhtis Retinal tears were observed less frequently and 
occurred as holes, mostly in the macular region but at times at the 
periphery Retinal detachments were rare 

The maculai region was affected frequently as a result of the injury 
to the choroid and 1 etina and of hemorrhages, and because of the reduc- 
tion of vision the condition was most serious In some cases connective 
tissue formed, and the resulting lesion resembled disciform macular 
degeneration Punctate macular hemorrhages were seen often 

Evulsion of the optic nerve was present in 3 cases In all there w ere 
enophthalmos and limitation of motion of the ejeball 

O Sitciievska 


Methods of Examination 

Technical Refinements in the Removvl or Mvgnetic Foreign 
Bodies trom the Posterior Segment or the Eye G C 
Struble and L J Croll, Am J Ophth 29.151 (Feb) 1946 

Struble and Croll stress the pinpoint localization of foreign bodies, a 
painstaking lajer dissection of the sclera between scleral retraction 
sutures and removal of foieign bodies from the posterior segment with- 
out penetrating the choroid or pars plana with the magnet tip The 
localization is done by means of a small lead plate sewn to the sclera 

W S Reese 

Localization or Intraocular Foreign Bodies F W Perkins, 
Bull U S Army M Dept 5:215 (Feb) 1946 

No one method of localization of mtiaocular foreign bodies solves 
all the problems encountered in battle Perkins has found the silver 
wire ring which fits around the equator of the globe to be the simplest 
method of determining whether or not a deeply embedded foreign 
body is just within or just outside the eye It does not give the exact 
localization so well as the more elaborate methods, but this does not 
lessen its practical value The equipment, technic and interpretation 
of the films are described, and 1 lllustiative case report is given The 
article is illustrated W Zentmayer 

Utilization or the Campimeter with Reduced Illumination tor 
the Measurement or Retinal Adaptation R Weekers and 
F Roussel, Ophthalmologica 110:242 (Nov -Dec ) 1945 

The state of retinal adaptation alters the position of the isopters 
considerably when these are measuied under conditions of reduced 
illumination (less than 30 lux) If the rods function normally, one 
should find a progiessive increase in the field of vision under these condi- 
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tions If the rods are not functioning normally, the field of vision will 
contract This test constitutes a reliable and sensitive quantitative means 
of detecting night blindness Quantitative deficiencies, chiefly of proteins 
and lipids, cause a concentric contraction of the field when the illumina- 
tion is reduced In order to bring out a scotoma of slight intensity, the 
field of vision should be measured with reduced illumination, but it 
is important if one is using this method to appreciate that the state of 
retinal adaptation tends to alter the position of the isopters and that 
night blindness can cause a definite contraction of the field under these 


conditions 


F H Adler 


Orbit, Eyeball and Accessory Sinuses 

Ochronosis-Like Pigmentation Associated with Use of Atabrine 
[Quinacrine] H S Sugar and W W Waddell, Illinois M J 
89:234 (May) 1946 

Sugar and Waddell observed in 10 men who had been treated with 
quinacrine for considerable periods an ochronosis-like pigmentation 
never described before These pigmentary deposits ate most charac- 
teristically seen as a gray-blue discoloration in the bony palate, where 
it ends as a sharp line at the transition to the soft palate A gray-blue 
pigmentation of some or all of the nail beds is the next most obvious 
sign This is manifested either as a transverse band at or near the 
middle of the nail or as a diffuse discoloration of the entire nail bed 
The next most obvious finding was pigmentation of the conjunctiva 
in the area of the palpebral fissure The conjunctival pigment extended 
m patches of varying size from the nasal and temporal sides of the 
cornea and involved the corneal limbus nasally and temporally, less 
frequently below, and m 2 cases involved the plica semilunaris and the 
caruncle The pigment appeared to lie at varying depths Biopsy in 
1 case showed that the pigment lies both in the basal layer of the epi- 
thelium and below it This pigmentation associated with the use of 
quinacrine requires no treatment and is important only in differential 
diagnosis The pigmentation may cause considerable concern to some 
patients Among the conditioils with which it may be confused are 
carotenemia, Addison’s disease, icteric disease, picric acid poisoning, 
ochronosis due to phenol poisoning and alkaptonunc ochronosis 

JAMA (W Zentmayer) 

The First Experiment in Prostheses of the Orbit Made of 
Plastic Material D Sudakewitch, Vestmk oftal 6:43, 1944. 

The process of preparing the plastic material for prostheses for the 
orbit, which was done in dental laboratories, is described m detail 
These prostheses are light, transparent and of a pleasing color, so 
that they look natural The prosthesis is held by a wire frame and 
is attached to the bridge of the frame, and it does not interfere with 
the movement of the face Three cases of severe injuries of the orbit, 
involving the zygomatic, the nasal and the maxillary bones, are reported 
In all these cases the cosmetic result was good Sudakewitch believes 
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the ophthalmologist should know the technic of the prosthesis, so that 
he can give certain recommendations to the technician 

O SlTCIIEVSKA 


Operations 

Heterogenous Conjunctival Transplantation E Rosen, Am J 
Ophth 29: 193 (Feb ) 1946 

Rosen refeis briefly to Filatov’s work on grafting animal conjunc- 
tiva and summarizes lus work He repoits a case m which he used 
cadaver conjunctiva successfully as a graft in a case in which there 
was an adhesion between the upper lid and the globe, producing ptosis 
He suggests that cadavei conjunctiva in refrigerated or unrefrigerated 
form may be used m a great many conditions yy^ g Reese 

Plastic Eye Implant A D Ruedemann Am T Ophth 29 947 
(Aug) 1946 

Ruedemann describes an opeiation in which he implants a plastic 
globe in the orbit aftei enucleation To this he attaches the rectus 
muscles Although the proceduie is time consuming and difficult, he 
states that the efforts are justified by tbe results yy g R EESr: 


Ophtiialmopedics J J Koiiout and A C\ilah\n, Am J Ophth 
29.968 (Aug) 1946 

Kohout and Callahan describe the use of ophthalmopcdics in cases 
of enucleation and ei isceration, contracted socket, w rinkhng of the skin 
complicating lid reconsti uction, edema of the lids and ptosis, as an 
aid in seating abnormally piominent artificial eyes, and in complete 
loss of eyelids and the orbit Each ophthalmopedic is first made up 
in a combination of paiaffin and base plate wax yy g Reese 


Physiology 

The Relationship Between Light Adaptation and Dark Adapta- 
tion and Its Significance tor Appraisal or the Glare ErrECT 
of Different Illuminants E Simonson, S S Blankstein 
and E J Carey, Am J Ophth 29: 328 (March) 1946 

The authois found no consistent lelationship between speed of light 
adaptation and that of dark adaptation For the speed of light 
adaptation the duration of exposure appears to be of greater importance 
than the brightness at low levels of brightness, vffiereas with higher 
illumination the brightness is more important Daily variations of light 
and dark adaptation do not coincide yy g r EES e 

A Center tor Ocular Divergence Does It Exist? R G Scobfe 
and E L Green, Am J Ophth 29. 422 (April) 1946 

Scobee and Green leview the theoiy of passive divergence due to 
elasticity of the orbital stiucture and put fonvard furthei clinical evi- 
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dence to substantiate it It would thus seem that the majority of 
phenomena can be adequately explained on the basis of a single vergence 
center in the brain (a convergence center) Y/ Zentmayer 


Retina and Optic Nerve 

A Case of Eclipse Blindness N A Jevons, Brit J Ophth 30: 84 
(Feb) 1946 

A man aged 25, on the day following the observation of a partial 
eclipse of the sun both with and without a protecting screen, mostly 
with the right eye, found his vision blurred The only abnormal 
ophthalmoscopic finding was a circular hole of about disk diameter, 
with a flat base and steeply sloping sides and surrounded by a zone 
of edema, visual acuity was 6/18 part There were an absolute central 
scotoma of 1 degree and a relative scotoma of 2 5 degrees There was 
also a positive scotoma One month later the only change was the 
appearance of small, irregular patches of fine pigmentation around 
the hole 

The article is illustrated. W Zentmayer 

A Curious Lesion of the Fundus P Panneton, Arch d’opht 
5:328,1945 

The author descnbes the case of a patient aged 44 who came for 
examination, during the course of which ophthalmoscopic examination 
of the left eye levealed a whitish mass about one-third the size of the 
disk in the uppei temporal border of the fundus, surrounding the blood 
vessels Vision m this eye was 0 9 In an attempt to explain this 
lesion, the author considers the possibility of tuberculosis, of hyaline 
deposits, of Coats’s disease, of a malignant growth and of congenital 
anomalies The patient was otherwise in good health 

L B Marlow 

Oguchi’s Disease, Type 1, in the Netherlands Report of the 
First Case J Ten Doesschate, Ophthalmologica 108: 1, 1944 

This is a leview of the literature on Oguchi’s disease (congenital 
night blindness), together with the report of a case The author criti- 
cizes Nakamura’s concept of the pathogenesis of the disease 

F H Adler 

Treatment of Thrombosis of the Retinal Veins with Dicumarol 
J D Blum and H Jeannerat, Ophthalmologica 108: 129, 
(Sept ) 1944 

In 7 cases of thrombosis of a letinal vein — of the central vein in 3 
and of branches of the vein m A — tieatment consisted m a combination 
of dicumaiol and heparin In 2 of the cases roentgen therapy was also 
given The authois feel that the results were encouraging and that 
theoretically this method should offer the best treatment of this 
condition In order to avoid complications, they suggest that the 
patient’s prothrombin level be repeatedly determined 


F. H Adlfr 
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Tissue Therapy of Retinitis Pigmentosa A Lipkina, Oftal J 
2:29, 1946 

Tissue therapy was applied in 30 cases of advanced, long-standing 
retinitis pigmentosa The therapy consisted either of injections of 
aqueous extract of leaves of aloe conserved in the dark, or of injections 
of this substance combined with implantation of conserved cadaver skm 
The time of obseivation was from six to twelve months In cases m 
which five to eight injections of extiact of aloe gave no results, 
implantation of skm was also made The conclusions are as follows 

1 Injections of aqueous extract of conserved, autoclaved leaves of 
aloe constitute an effective therapeutic measuie m the control of such 
a severe progressive degenerative process in the retina as retinitis 
pigmentosa 

2 It is possible through the aid of tissue therapy to obtain improve- 
ment of vision, enlargement of the visual fields and usefulness of the 
worker 

3 The most eftectne method of treatment was injection of 0 5 cc 
every other day 

4 The combination of injections of leaves of aloe with implantations 
of skm was the most effective 

A detailed description of preparation of the leaves of aloe and of 
the skin is given Tables illustrate the improvement m vision, visual 
fields and dark adaptation Olg-v Sitchevska 

Tumors 

The Removal or Adjacent Nevi or the Eyelids A Callahan, 

Am J Ophth 29: 563 (May) 1946 

Callahan removed adjacent nevi on the right upper outer margin 
of lid with a diathermy cutting current and covered both defects with 
a free graft from the opposite upper lid Subsequently, an incision was 
made through the center of the grafted tissue, and another graft from 
the brow was used to furnish lashes -yy g Reese 

Cavernous Hemangioma or the Orbit Successfully Removed by 

Shugrue’s Operation M Paul, Brit J Ophth 30: 35 (Jan) 
1946 

A Singalese man aged 52 for six months had had progressive 
proptosis of the left eyeball At the time of examination the eyeball 
was almost protruded from the orbit 

Incipient cataract was present The fundus was normal A roent- 
genogram showed no involvement of the cranial bones by the growth 
The approach to the tumor was by the Shugrue technic The tumor 
was “the size of a marble” and was encapsulated Microscopic exam- 
ination showed that the mass was composed of cavernous blood-con- 
tairfing spaces, lined with a well developed layer of endothelium 

The experience with the Shugrue operation m this case suggests 
that excision of the outer wall of the orbit does not m itself appreciably 
interfere with the function of the eye nor is the defoimity particularly 
noticeable The article is illustrated yy Zentmayer 
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Therapeutics 

Penicillin Treatment of Ocular Inflammation I C Fraser 

and A A B Scott, Brit J Ophth. 30: 168 (March) 1946 

Of 20 patients with blepharitis treated with penicillin 9 showed 
apparent clinical cure, and of the others all but 2 were greatly improved , 
of 4 patients with acute conjunctivitis all were cured, of 6 patients with 
keiatitis or corneal ulceiation 4 were cured Two patients with Eales’ 
disease were not benefited, but it may be worth investigating the use 
of penicillin in those cases of acute penvascuhtis of the retina in which 
it is thought that a mild septicemia is the cause 

W. Zentmayer. 

Penicillin in Ophthalmology Leading Article, But M J 1: 17 
(Jan 5) 1946 

While the puiulent infections of the outer eye responded readily to 
general sulfonamide therapy, the intraocular inflammations as a rule 
responded but poorly. This was particularly interesting, as the sul- 
fonamide compounds easily penetrated into the interior of the eye The 
writer states that there is no real clinical support for the observation 
that the sulfonamide drugs are effective in treatment of infections of 
the outer eye when used locally and that there is little justification 
for the widespread and misguided local use of these remedies Sulfon- 
amide therapy of ocular diseases is thus largely by oral administration 
of the drug 

Experience with penicillin runs counter to that obtained with the 
sulfonamide compounds In contrast, penicillin does not readily 
penetrate into the interior of the eye when administered intramuscularly 
This is a subject which requires further study For the present it must 
be accepted that the use of penicillin intramuscularly, m contrast to 
general sulfonamide therapy, has but little scope in infections of the 
inner eye In striking contrast is the local action of penicillin Since 
penicillin is not inactivated by pus or peptone, it has proved invaluable 
in local medication The limit of local tolerance has been found to be 
about 2,500 units per cubic centimeter when used in the form of drops 
Ointments have not been employed widely, as no adequate base has 
been available and most of the ointments have been quickly inactivated 
and have become irritants Since penicillin fails to pass the blood- 
aqueous barrier, injection directly into the aqueous and vitreous has 
been tried, and it has been found that small quantities can be injected 
without damage The limit of tolerance of the anterior chamber is 
about 200 units, and that of the vitreous is perhaps less It has been 
found experimentally that the injection of massive quantities of penicillin 
into the vitreous produces extensive damage The great difficulty is 
the maintenance of the concentration A solution containing 2,500 units 
per cubic centimeter instilled in the form of drops at intervals of five 
minutes caused a rapid clearing of the infection in cases of ophthalmia 
neonatorum 

In conclusion, the article discusses the possibility that penicillin will 
prove of value m the treatment of trachoma and of ocular syphilis 
Little is to be hoped for from the general administration of penicillin m 
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treatment of ocular diseases, and for the present the scope of the drug 
is confined to its local use in external infections of the eye 


Opinions in the United States are at variance with the writer’s 
on the efficacy of the local applications of the sulfonamide drugs and of 
the introduction of penicillin into the eye Arnold Knapp 


Use of Privine in Ophthalmology Ii Arruga, Baicelona, Spain, 
The Author, 1946 

The author refers to the ai tides on Privine hydrochloride which 
have emanated from the eye clinics in Gene\a and Basel and reports 
on his own observations Privine is a vasoconstrictor of longei dura- 
tion but of less effectiveness than epinephrine which is well tolerated 
and does not cause paialytic vasodilatation It is useful in chronic 
conjunctivitis, conjunctival hyperemia and allergic and vernal conjuncti- 
vitis It is made up in a solution of 1 1,000 and is instilled tvwce daily, 
moming and evening Arnold Knapp 

Penicillin Treatment or Late Infection Following Fistulating 
Operation G Ronne, Ophthalmologica 111:1 (Jan) 1946 

Four cases are reported of late infection following trephination for 
chronic simple glaucoma in which penicillin proved of value The 
author advises a subconjunctival injection of penicillin supplemented 
with instillations The dose should be at least 5,000 Oxford units He 
believes that the higher the concentration of penicillin and the shorter 
the intervals between the administrations, the shortei will be the total 
time of treatment In all these cases cultures and smears may show 
staphylococci In 1 case of gram-negative micrococcus was also seen 
Twenty-foui hours after the treatment with penicillin -was instituted all 
the cultuies were sterile p Adler 

Tissue Tiier\py in Trachomatous Pannus D Bushmitcii, Oftal 
J 2 22, 1946 

Tissue therapy w^as applied in 33 cases of severe, long-standing forms 
of pannus which did not lespond to any other method of treatment In 
30 of these cases there was marked infiltration of the conjunctiva of the 
lids and formces 

Tissue therapy w'as earned out m the following manner Sub- 
cutaneous injections, of 1 cc of extiact of leaves of aloe were given every 
othei day, from twenty-five to forty injections being given After the 
tenth injection, implantation of conserved cadaver skm v^as made under 
the skm of the right and left side, with an interval of about a week 
between the two implantations Locally, the patients were getting only 
a solution Of 0 5 pei cent zinc sulfate, in cases of ulceiation of the cornea 
atropine sulfate was used 

In the majority of cases the tiachomatous process was greatly 
improved, vuth decrease in the mfilti ations, scarring and clearing of 
the pannus The ulcers v^eie covered with epithelium after two or three 
mjectipns of the extract of aloes In 22 cases the time of observation 
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was from four to ten months In 43 eyes vision was increased from finger 
counting to 0 1, 0 5 or 0 8 No lecurrence was observed 

Thus, Bushmitch considers therapy with biogenic stimulators very 
effective in cases of advanced trachoma and pannus 

Olga Sitchevska 

Methods of Tissue Therapy Treatment with Biogenic Stim- 
ulators V P Filatov, Vestmk oftal 25:3, 1946 

Tissue theiapy is based on the introduction into the recipient’s organ- 
ism of conserved autogenous and heterogenous tissues and of substances 
of vegetative origin It ongmated in Filatov’s observation that when 
additional corneal elements were transplanted around a corneal trans- 
plant the corneal tissue conserved at a low temperatuie acted moie 
favorably on the clearing of the transplant than the fiesh cornea 

Animal tissues conserved at a temperature of from 3 to 4 C and 
leaves of plants kept in the dark, owing to the unfavoiable conditions 
under which they are placed, react in a biochemical l econstruction by 
producing special substances Filatov named these substances “resist- 
ance substances” or “biogenic stimulators ” When mtioduced into the 
patient’s organism, they stimulate his regenerative processes, increase 
the cellular metabolism and the physiologic function of the cells and most 
likely reconstruct the fermentative function of the proteins This 
explains why tissue therapy is effective m a wide range of diseases, 
whether of inflammatory or of degenerative origin Thus, tissue therapy 
gave excellent results not only m many ocular diseases — interstitial 
keratitis, opacities m the vitreous, myopic chorioretinitis, pannus and 
uveitis — but also in general diseases, such as tuberculosis of the pharynx, 
contracture of joints, psoriasis, neuritis and various arthropathies This 
wide field of action of the biogenic stimulators indicates their non- 
specificity 

In this article Filatov gives general instructions as to the use of tissue 
therapy 

Implantation of Tissue — A detailed description of the preparation 
of the bkm of the cadaver and the technic of the implantation is given 
The strip of skm with a thin layer of subcutaneous fat, taken from the 
cadaver, is cut into pieces and placed in a jar in the refngerator for six 
days On the day of the operation, the skm is sterilized m the autoclave at 
120 C (1)4 atmospheres for one hour) The conserved piece of skm, 6 
to 8 cm in size, is implanted into an incised pocket m the patient’s skm 
The site of implantation may be the abdomen, the thigh or the axillary 
region The size of the incision is from 5 to 7 cm Sutures are applied 
and removed m a few days This procedure is simple and painless and 
may be done on ambulatory patients A second implantation can be 
made m two to four weeks In some cases Filatov combines subcutaneous 
injections of extracts of conserved tissues with the implantation 

Placenta Placenta is obtained immediately after birth A piece is 
put m the refrigerator for six days , it is then autoclaved, and a piece 
from 6 to 8 cm is implanted m the same manner as that employed with 
skm Similar implantations can be made of testis, muscle, sclera or 
cornea and of heterogenous material, such as skm, spleen and muscle of 
animals, which can be obtained at slaughter houses A small piece of 
placenta (2 by 2 by 2 mm ) can also be implanted into a small pocket 
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made m the conjunctiva of the lower cul-de-sac, no sutures are neces- 
sary, as pressure on the lips of the wound with foiceps for a few seconds 
will keep the wound closed 

Injections — Extract of Placenta A piece of conserved placenta is 
cut into minute pieces and mashed into a cereal-like material To 10 
Gm of the lattei 100 cc of distilled water is added , the mixture is shaken 
and kept for one hour at room temperature It is then boiled for one or 
two minutes in a double boiler The mixture is filtered through a few 
layers of gauze, heated again to the boiling point and then filtered again 
through filter paper The filtrate is put into ampules of 1 or 2 cc , the 
ampules are sealed and sterilized m the autoclave at 120 C for one hour 
The ampules can be kept m the refrigerator for a few months under 
routine bacteriologic control Injections of this extract are made sub- 
cutaneously daily or every other day, for a total of twenty to thirty 
injections They can be repeated in one or two months If the injections 
are painful (usually they are not), 0 5 cc of procaine hydrochloride may 
be injected previously Similarly prepared extracts of skin, testis, nerve 
and other tissues can be used for subcutaneous injections Since the 
boiling, filtering and sterilization deprive the extract of proteins, no 
anaphylactic symptoms have been observed 

Material of V egetative Origin Leaves of aloe are put on a plate m 
the refrigerator at a temperature of 4 to 10 C for fifteen days (complete 
darkness) After this period the thorns are removed, and the leaves are 
washed and cut into small pieces, placed in jars and sterilized in the 
autoclave for one hour at 120 C Implantations of pieces of the aloe are 
made in a manner similar to implantations of skin 

Extracts of leaves of aloe are prepared as follows The leai es, con- 
served in the dark for fifteen days, are cut into very small pieces and 
then mashed into a soft mixture To 10 Gm of this mixture is added . 
50 cc of distilled -water The solution is kept at room temperature for 
one houi It is then boiled for one or two minutes filtered through gauze 
twice, then boiled for a few seconds again and finally filtered through 
paper The solution is placed in ampules, which are sealed and sterilized 
in the autoclave Routine bacteriologic control is observed The ampules 
can be kept in the refrigerator for five months Injections (1 to 4 cc ) 
are made subcutaneously daily or every other day, until from twenty- 
five to forty are given The course of injections can be repeated m a 
month 


Tissue therapy has been used widely in the Soviet Union Tissue 
therapy, Filatov states, "is the general principle of therapeutic medicine,” 
and clinicians can improve on the details as they use it with the various 

diseases Olga Sitchevska 


Data on Tissue Therapy in the Eye Clinic or the First Moscow 
Medical Institute A Chentsov, Vestmk oftal 25:30, 1946 

Chentsov tried Filatov’s method of tissue theiapy in the eye clinic 
of the First Moscow Medical Institute, chiefly on patients with high 
myopia and its complications This report is a preliminary and a 
cautious one, as only 66 cases were observed Thfe author states that 
more observations are necessary and that for a number of diseases this 
method may prove as useless as have previous methods Changes 
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m the macula were seen m 23 cases, hemorrhages m the retina m 5 
cases, opacities m the vitreous m 19 cases, detachment of the retina in 
3 cases, optic atrophy in 5 cases, uveitis m 4 cases and keratitis m 1 case 

Implantation of conserved cadaver skin was used chiefly. In some 
cases two or three implantations were made In 3 cases a piece of 
placenta was implanted under the conjunctiva, but it produced severe 
irritation of the conjunctiva and was discarded In six cases the implant 
did not take , the wound reopened in four to six days, and the implanted 
skm was “expelled ” In some cases preliminary treatment with injec- 
tions of cod liver oil was given, but in the majority of cases infiltrates 
formed at the site of the injection, with elevation of the temperature 

In the series of cases of macuhtis, there was improvement of vision 
of 0 1 or 0 2 m 17 cases and no change m 6 In 3 of the cases of hemor- 
rhage into the macula lutea there was some improvement of vision The 
best results were obtained in cases of opacities of the vitreous (19), 
vision being increased from 0 1 to 0 3 in all cases Of 3 cases of retinitis 
pigmentosa, there was no improvement m 2, while in the third case 
vision increased from 01 to 02 in one eye and the visual fields were 
enlarged from 10 to 20 degrees in each eye In cases of optic atrophy 
and of uveitis there was no improvement, while in a case of interstitial 
keratitis vision was greatly improved 

The general condition of the patients was notably improved as a 
result of the tissue therapy, they felt stronger and “younger,” and 
arthritic pam was relieved 

In conclusion, Chentsov recommends the accumulation of more facts 
and the treatment of more patients with this method, which he regards 
as a kind of Rasta afte. Olga Sitchevska 


Toxic Amblyopia 

Quinine Amblyopia A Bishay, Brit J Ophth 30:281 (May) 
1946 ' ' 

Within a period of two years Bishay saw 7 cases of quinine amblyopia 
m a district in upper Egypt, which had a severe epidemic of malignant 
malaria The case histones are tabulated Three important conclusions 
were reached from dealing with these cases The amount of quinine 
that the patient takes need not be large, as described by all other 
authors Neither the vascular nor the toxic theory explains all cases, 
and the author believes that there is another element, i e , sensitiveness 
of the patient to quinine In treatment, paracentesis immediately per- 
formed produces best and quickest results ^ Zentmayer 
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Adenocarcinoma of the Lacrimal Gland Following a Mixed Tumor 
of Twenty-Five Years’ Duration Dr I Edward Rubin (b\ 
invitation) 

Mixed tumor of the lacrimal gland is rare, less than 300 cases 
having been repoited in the literature It is the commonest disease 
of the lacrimal gland The origin of this tumor is npt established 
Grossly and histologically it resembles mixed tumor of the sain ary gland 
The signs and symptoms of mixed tumor of the lacnmal gland 
are those of a slowly piogiessive, unilateral, orbital growth These 
include proptosis, with displacement of the globe dowmvaid and 
slightly nasahvard A mass felt in the region of the lacrimal gland 
is a constant diagnostic sign There are also limitation of motion, 
diplopia, impairment of vision, fundic changes, lacrimation and exposure 
keratitis, there is usually no pain 

Recurrence of this tumor is common The growth is often incom- 
pletely removed, and it has a strong tendency to bony invasion It may 
become malignant after many years 

Roentgen therapy has little noticeable effect Surgical removal is 
the best therapeutic measure and should be as radical as possible 
If bone is invaded, it should be resected If the orbital tissues are 
involved, immediate exenteration is indicated 

Four surgical approaches are discussed the direct, the transcon- 
junctival, the Kronlein and the frontal flap, with remo\al of the loof 
of the orbit 

A case of mixed tumor of the lacrimal gland in a white man aged 35 
was presented The case had been followed from childhood At the 
age of 10 years proptosis was first noted At the age of 16 years a 
mixed tumor of the left lacrimal gland was supposedly completely 
excised Eleven years afterward the tumor fiist recuned, and it was 
excised five years later, at the age of 33 The microscopic diagnosis 
was “mixed tumor ” Within twenty-one months it recurred, and this 
time it involved the optic nerve, producing papilledema Intracranial 
extension was suspected, so a frontal craniotomy, with lemoval of 
the roof of the orbit, was performed This was followed by complete 
exenteration of the orbit A large tumor, apparently arising from the 
region of the lacnmal gland, extended posteriorly to compress the optic 
nerve The pathologic report was adenocarcinoma 
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In conclusion, I wish to thank Di Spaeth foi the pnvilege of pre- 
senting this intei estmg and unusual case I also wish to acknowledge 
Dr Zentmayei’s coopeiation m this follow-up repoit on the case he 
presented eighteen years ago 

• DISCUSSION 

Dr Jacob H Vastine II Dr Rubm has made such a complete 
piesentation of this subject that little remains to be discussed 

Suigical intervention is piobably the treatment of choice in cases 
of mixed tumor, whethei of the salivary glands, the nasal accessory 
sinuses 01 the lacrimal gland In some cases operation is impossible 
01 is lefused, and m these cases lnadiation has value This may be 
admimsteied eithei as roentgen or as radium therapy or as both 
The madiation may be expected to effect regression of malignant tissue 
and to letaid the giowth of the benign elements There is sufficient 
pi oof of the value of lriadiation to lecommend it as a postopei ative 
measure 

It is intei estmg to note that this patient was first operated on m 1927 
He received immediate postoperative roentgen theiapy, administered 
by Dr Henry Pancoast, and did not have a recurrence for eleven years 
He was tieated by me in 1939 and 1940, and the tumor remained sta- 
tionary until 1944 He was again operated on m 1944 and at that 
time leceived no postoperative roentgen therapy It is striking that 
theie was a rapid recurrence and that within two years another tumor 
was removed fiom the same site This time it was malignant The 
question may be asked whether postoperative treatment in 1944 would 
have delayed recurrence or malignant change 

Roentgenogi ams which I made in 1939, and again m 1946, showed 
pressuie erosion of the roof of the orbit in the region of the lacrimal 
fossa This defect remained unchanged 

Roentgenogi ams and photographs were presented of an unconfirmed 
case in which treatment was carried out by Dr Pfahler and me in 1930 
There were marked ptosis and proptosis, which regressed after roentgen 
therapy alone The patient had been studied by Dr Goalwine in 
New York m 1930, at which time a defect in the lacrimal fossa 'of the 
orbit was noted This was similar to the erosion m the case presented 
by Dr Rubm That patient was referred to Dr Pfahler for roentgen 
therapy m 1930 A piesumptive diagnosis of mixed tumor of the 
lacrimal gland was made Roentgen therapy alone was administered 
by Dr Pfahler and by me The patient was entirely well when last seen, 
five yeais later 

Dr Robert A Groff In Dr Rubin’s case, it was thought prior 
to operation that the orbital tumor had entered the orbit through the 
bony defect m the orbital roof seen in the roentgenogram, or that it 
had extended along the optic nerve into the cranial cavity When 
the anterior fossa was explored, there was no evidence of tumor 
On removal of the roof of the orbit, it was obvious that the tumor 
had extended throughout the tissue in the orbit, and it was difficult 
to identify normal structures For this reason, I contented myself 
with excising part of the tumor, with the idea that Dr Spaeth should 
latei lemove the entire contents of the orbit 



688 


ARCHIVES OF OPHTHALMOLOGY 


The piocedure of frontal craniotomy and removal of the loof of 
the orbit is simple and safe It is done entirely extradurally, so that 
the subdural and subarachnoid spaces are not entered or contaminated 
This method affords excellent exposure of the structures m the orbit, 
and I commend it not only as an easier means of removing orbital 
tumors completely but as the procedure for decompression in cases of 
exophthalmos The procedure should be carried out jointly by the 
neurosurgeon and the ophthalmologist Even though Dr Spaeth has 
given me the opportunity on many occasions to expose the orbit by 
this procedure, and I have certain knowledge of the structures within 
the orbit, I much prefer him, or one of his associates, to do or guide 
the intraorbital portion of the operation 

Dr Edmund B Spaeth As soon as I received the report of 
the biopsy from Dr Groff’s transfrontal operation, I did a radical 
exenteration of the orbit The reason for the massive and immediate 
postoperative radium therapy was not the original mixed cell tumor 
but the repoit of a clearcut, rapidly developing adenocarcinoma 

My associates and I have another case of mixed cell tumor of the 
lacrimal gland under observation, and we are wondering, in view of 
the present occurrence, what is going to happen m that case In that 
case operation was performed, using the Kronlein technic, and massive 
roentgen therapy was given after it The report we received at the 
time of the operation, on a frozen section, was mixed cell sarcoma 
That is why we proceeded with the massive roentgen therapy Forty- 
eight hours afterward a second report was received, and this time it 
was mixed cell tumor The young woman had a practically complete 
ptosis after operation, she refuses operation for this ptosis I am 
not urging her I should much prefer to let that alone for the time 
being In this case a sequestrum is developing in the lateral wall of 
the orbit, and I should not be at all surprised if it becomes necessary 
to perform a sequestrectomy of that area of the zygoma 

Scleral Necrosis Associated with Periarteritis Nodosa* Report of a 
Case Captain Fred Herbert (MC), USN, and Lieuten- 
ant (jg) Samuel D McPherson Jr (MC) U S N R (by 
invitation) 

Periarteritis nodosa was first described by Rokitansky in 1852 
In 1866 Kussmaul and Maier described the gross and microscopic 
pathology of the disease Since that time more than 550 cases have 
been reported, and in only 10 per cent of these was ocular involvement 
exhibited (Urbach, E , and Gottlieb, P M Allergy, New York, Grune 
& Stratton, Inc , 1946 Gaynon, I E , and Asbury, M K Am J 
Ophth 26. 1072-1076, 1943) 

Goldsmith has recently reviewed the ocular signs of periarteritis 
nodosa (Am J Ophth 29.435, 1946) These include papilledema 
with optic nerve atrophy , involvement of the choroidal vessels , involve- 
ment of the retinal vessels with the formation of fusiform aneurysms, 
retinitis with retinal detachment, hemorrhages and exudates, recurrent 
hemorrhages of the vitreous and involvement of the extraocular muscles 
(King, E T Tr Ophth Soc U Kingdom 55:246-256, 1935 
Friedenwald, J S , and Rones, B Ocular Lesions in Septicemia, 
Arch Ophth 5* 175-188 (Feb ) 1931 Goldstein, I , and Wexler, D 



SOCIETY TRANSACTIONS 


689 


Bilateial Atrophy of the Optic Neive A Microscopic Study, Arch 
Ophth 18: 767-773 (Nov ) 1937 Bock, J Ztschr f Augenh ’ 
78: 28, 1932 von Hippel, E Aich j Ophth 134: 121-145, Bock, J 
Ztschr f Augenh 69:225, 1929) A survey of the literatuie reveals 
no repoit of scleral neciosis occuirmg m the course of the disease 

REPORT OF CASE 

G H , aged 31, was first admitted to the United States Naval 
Hospital, Philadelphia, on April 11, 1946, with the complaint of weak- 
ness, headache and anorexia The present illness apparently began 
two years prior to admission, when the patient, an enlisted man in 
the Army, had acute otitis media and abscess of the nasal septum 
While under treatment with sulfonamide drugs, the patient manifested 
what was thought to be an allergic reaction to them One blood culture 
out of many made prior to treatment was reported as positive for 
hemolytic Staphylococcus aureus The patient recovered from this 
acute episode with considerable saddle-back deformity of the nose, due 
to loss of cartilage , chronic dacryocystitis on the right side, and 
deafness, necessitating use of a hearing aid In February 1945 he 
had an interlobar collection of fluid in the right side of the chest and 
an exacerbation of the chronic dacryocystitis Cultures of the pleural 
fluid yielded no pathogens, and inoculations of guinea pigs with the fluid 
were reported to give negative lesults Both lesions cleared with 
penicillin therapy, and the patient was asymptomatic until just prior 
to the present admission 

Examination on admission revealed an interlobar collection of fluid 
m the right side of the chest, chronic dacryocystitis with fistula forma- 
tion of the right, pronounced saddle-back deformity of the nose, large 
perforations of the nasal septum and advanced atrophy of all turbinate 
tissue, with nasal crusting and a tendency toward spontaneous epistaxis 
The right ear drum membrane was conspicuously retracted, with recent 
vascularization, and the left drum membrane showed an old perfora- 
tion with adherence of the margins of the tympanic membrane to the 
medial wall of the middle ear Repeated examinations of the sputum 
were negative for tubercle bacilli, and careful study showed no evidence 
of active pulmonary infection The patient desired a nasal plastic 
operation, and dacryocystectomy, with excision of the fistulous tract, 
was perfoimed on May 1, 1946 as a preliminary to rhinoplasty and 
as a relief measure for chronic conjunctivitis Vision was 20/20 in 
the right eye and 20/15 in the left eye, and no pathologic condition 
of the eyes was noted 

The immediate postoperative course was uneventful, the wound 
apparently healed by primary intention, and sutures were removed on 
the fourth postoperative day At this time edema of the right eyehds 
developed On the seventh postoperative day there occurred photo- 
phobia and lacrimation of the left eye and bilateral superficial punctate 
keratitis, which persisted in spite of local treatment with hot compresses 
and intravenous administration of typhoid vaccine On the fourteenth 
postopeiative day a spontaneous subconjunctival hemorrhage developed 
in the right eye at 1 o’clock, just outside* the limbus The following 
day this lesion became edematous, and a similar lesion appeared in the 
left eye Within forty-eight hours both lesions ulcerated, and the 
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patient had spontaneous epistaxis Smears and cultures were made 
' of material from both lesions and wei e studied foi aerobic and anaerobic 
bacteria, acid-fast bacilli and fungi These were all lepeatedly negative 
for oigamsms except foi an occasional colony of diphtheroids Dnect 
scrapings were taken from both lesions and from the nasal mucosa 
and stained for tubercle bacilli and the common bacteria These were 
likewise negative 

The conjunctival and scleral necrosis continued to pi ogress until 
a "porcelain white,” completely avascular, slough developed The 
patient was tieated with local application of penicillin drops and sys- 
temically with injections of 30,000 units of penicillin sodium every 
three hours There was little change in his condition, although twenty- 
one days after the onset of the oculai disease an occasional vessel could 
be seen appearing m the area of the slough One month after the 
onset the patient was given streptomycin 2 Gm daily for five days, 
with no appaient effect on the slowly healing process After cessation 
of the stieptomycin therapy, the patient became febrile, the temperature 
spiking to 99 to 100 F at irregulai intervals Repeated cultures of 
blood taken during the febrile petiod were sterile 

At this time the eyes first show’cd definite evidence of inipro\ement 
Conjunctival epithelium began to cover the scleral sloughs, which had 
become so deep that uveal pigment could be seen shining through 
At the same time, from the marginal conjunctiva, -vessels began to 
invade the sloughing sclera and adjacent cornea to form a superficial 
pannus At this tune the patient complained of paresthesia in both 
hands and exhibited persistent eosinophiha, with a count of 8 to 
10 per cent, albuminuua (1 to 3 plus), and microscopic hematuria 
The sedimentation rate was 27 mm in one hour The Kahn reaction 
of the blood w r as negative, and examinations of the spinal fluid revealed 
nothing abnormal In view of these findings, it w r as thought advisable 
to perform a biopsy of muscle to exclude periai tentis nodosa This w as 
done m the seventh w eek of the ocular disease 

Pathologic Rcpoit (Coindi T IF Bennett (MC), USNR) — 
Sections from the gastrocnemius muscle w'ere studied In areas in 
the muscle fibers there w r as evidence of a low grade inflammatory 
change In one area between the muscle fibers theie w r ere cross sec- 
tions of se\eial small blood vessels These vessels were identified as 
arterioles In one vessel, especially, the lumen was pi actically occluded 
The mtima appeared to be missing, and there w'as apparent thrombosis, 
with beginning canalization About this aiea there w r as proliferation 
of connective tissue Adjacent to the narrow area of connective tissue 
was a zone of lound cells, polymorphonucleai leukocytes, plasma cells 
and occasional eosinophils In another aiea there appeared to be com- 
plete thrombosis and organization, resulting in fairly dense fibious 
tissue About this aiea there was evidence of cluonic inflammation 
In another vessel proliferative changes appeared to be taking place 
m the mtima and the submtimal area About this area there w f as a 
moderate amount of chronic inflammatory change, characterized 
especially by the piesence of plasma cells It is believed that these 
sections lepresent three sta'ges beginning proliferative changes m the 
mtima, complete thrombosis with occlusion of the vessel and complete 
thrombosis with beginning canalization of the thrombotic aiea These 
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changes, it is believed, aie consistent with those occuirmg m peiiarteritis 
nodosa 

In the eighth week of the ocular disease, redness, pam and swelling 
developed in the light ankle This was considered to be due to vascular 
occlusion This swelling was followed in the tenth week by a similar 
lesion of the left wrist The lesion of the wrist suppurated, and 
exaceibation of the corneoscleral lesions occurred, the necrosis 
extending into the coinea Prior to this time the ocular media were 
clear Repeated examinations with the ophthalmoscope and the slit 
lamp failed to show any other pathologic condition The vitreous now 
became hazy, and a beam without cells appeared in the antenoi chamber 
eleven weeks affer the onset of ocular symptoms Shallow, necrotic 
ulceis developed on the buccal mucosa Multiple vitamins, including 
riboflavin, failed to influence the course of the disease Twelve weeks 
after the onset of ocular symptoms, mtradermal nodules developed on 
both feet and legs Biopsy of one of these* nodules showed typical 
lesions of peiiarteritis nodosa This diagnosis was confirmed by 
Dr Arnold R Rich, of Johns Hopkins Plospital Details of the fundus 
were not visible The margins of the original scleioconjunctival 
slough were not healed, but the central portion showed a thin scar 
with uveal pigment showing through In the upper maigin of the 
cornea superficial sloughs developed, which coalesced to form an ulcer, 
with an overhanging edge extending towai d the central portion of the 
cornea in the manner of Mooren’s ulcer There was scattered superficial 
corneal vascularization Both corneas became edematous Se\eral large 
keratic precipitates developed in the left eye Vision was 1/200 in 
the right eye and 2/200 in the left eye 

Because the patient had responded to no other therapy, and m view 
of the previously reported positive blood cultuie for Staph auieus, the 
patient was tested mtradermally with staphylococcus toxin to determine 
his sensitivity He was found to give a mildly positive reaction to 
0 1 cc of a 1 1,000 dilution and a strongly positive reaction to 0 1 cc 
of a 1 100 dilution With the latter dilution, a superficial slough 
developed at the site of injection Intradermal desensitization with 
staphylococcus toxin in 1 1,000 dilution was given for about a month, 
with no evidence of favorable response, and he was dischaiged from 
the hospital, at his own request, fifteen weeks after the onset of the 
ocular disease 

A clinically similar type of ocular lesion has been described as 
anterior metastatic scleritis According to Duke-Eldei (Text-Book 
of Ophthalmology, St Louis, C V Mosby Company, 1938, vol 2, 
2062-2063) this is usually due to a staphylococcic embolus (90 per 
cent), but occasionally to pneumococci In a few cases no organisms 
were found 

The fundamental pathologic change in periarteritis nodosa is 
inflammation of the medium and small arteries with fibrinoid hyaline 
necrosis and exudative processes As the necrotizing process subsides 
in one organ it may involve another, with remissions and relapses 
Many etiologic explanations have been suggested, but the most widely 
accepted one is that it is not a disease entity, but a hypersensitivity of 
the aiterial walls It is most often related to a bacterial allergy 
associated with chronic infection, but experimental evidence indicates 
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that chugs, foreign pioteins and serums, and even foods or pollens, 
may be lesponsible Since the widespiead use of sulfonamide drugs, 
the number of cases lepoiled has increased notably 

Hydration Properties of Excised Cornea and Factors Responsible for 
Transparency Dr William M Hart (by invitation) 

Recent woik (Cogan, D G, and Kinsey, V E Science 95: 607- 
608, 1942) has emphasized the degree of hydration as the chief deter- 
mining factor in tiansparency of the cornea, and as responsible for the 
optical difference between cornea and sclera According to this con- 
cept, the coinea is endowed with a dehvdiatmg mechanism to keep 
down its water content When this mechanism fails, swelling occurs, 
and therefoie opacification The sclera, on the other hand, is always 
opaque because of the absence of any such mechanism If, however, 
the sclera is deliberately dehydrated, as by being dned in air or 
placed in glycerin, it, too, becomes “transparent ” 

In the present study, swelling and transparency of beef corneas w r ete 
noted in various buffer solutions, all of which w»ere adjusted to the 
same osmotic activity (8 94 atmospheres) by adding dextrose Through- 
out this study an absolute disparity was found between the degree of 
hydration and the turbidity of the cornea 

The cornea may be characterized as a ly ophihe colloid system, 
inasmuch as it shows behavior analogous to gelatin and flbnn under 
like conditions Like many specimens of gelatin, it has an isoelectric 
point of pH 4 6, as shown by the swelling minimum 

Various factors w'ere found to affect the transparency of the cornea 
independently of the water content It is suggested that these factors 
operate by affecting the refractive index of the water or of the micelles 
or of both 

Affecting the micellar refractive index are the (1) temperature, 
(2) electi olytes, (3) isoelectric point, (4) dissociation, (5) associa- 
tion, (6) mechanical stresses (as in birefringence), (7) p H , (8) hys- 
teresis and (9) coacervate formation (due to protein-hpid-carbohydrate 
complexes) Affecting the refractive index of the water are the (1) p H 
(2) electrolytes, (3) nonelectrolytes, (4) surface tension and 
(5) temperature According to this theory, when the refractive index 
of the solvent water in the cornea becomes very different from that 
of the particles, turbidity results 

The practical potentialities of these observations were shown in the 
fact that it was possible to clear the corneal opacities which occur 
spontaneously in cattle Furthei work will be directed toward such 
an attempt in the intact animal 

DISCUSSION 

Dr Francis Heed Adler It would be difficult for any one to 
discuss this paper after hearing it for the first time, and it is quite 
impossible for me to do so, but I cannot lefram from mentioning how 
delighted I am that work of this type is being done here in Philadelphia 
The results of investigations of this character do not remain long in 
the laboratoiy They have definite practical significance 

A few" years ago, Cogan, in Boston, and others began expenments 
on the permeability of the cornea and its property of imbibition, the 
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results of which are now applied in the clinic The}' showed that the 
normal cornea soon becomes less transparent if bathed with a solution 
of isotonic solution of sodium chloride or with a hypotonic solution 
In order to keep the cornea clear during an operative procedure, such 
as detachment of the letma, most surgeons now keep the cornea flushed 
with a saline solution of 1 5 pei cent strength These investigators 
also showed that most of the deleterious effect of cocaine solutions was 
due to their being hypotonic 

The question of turbidity of the cornea with loss of its transparency 
becomes increasingly important with the operation of transplantation 
of the cornea For the last few' years, Dr Leopold has been interested 
in transplanting corneas from frozen dried material Although these 
transplants take well, they soon become opaque and remain so The 
answer to this is to be found m the kind of work which Dr Hart is 
doing, and I trust that he will be encouiaged to continue it 

Dr William M Hart I wash to thank Dr Adler for his comment 

As shown m my data, the dehydrated cornea, when rehydrated, is 
often optically better than normal cornea I was not aware of 
Dr Leopold’s work, of course, w'hich was carried on under conditions 
of war secrecy, but the next point my associates and I had in mind 
was to try to transplant corneas from the dried state 

Opacity of the cornea is a common condition in cattle We brought 
a number of such eyes to the laboratory Some of them had deep 
ulcer craters, which I presume would be said to be scar tissue We could 
clear such corneas in one of two w'ays They could be dried m air, 
m which case they became clear as normal corneas, or we could let 
them swell in hydrochloric acid solutions of appropriate strength or 
in various buffer solutions Corneas which have been dried may be 
rehydrated and do not then become opaque again 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Brittain F Payne, M D , Chairman 
Milton L Berliner, M D , Secretary 
Nov 18 , 1946 

INSTRUCTION HOUR 

Malformations and Diseases of the Optic Disk. Dr Ralph I Lloyd 
Dr Lloyd presented a comprehensive review' of cases, illustrated 
wuth lantern slides 

, obituary 

James Watson White, M.D. Dr Harold W Brown 

Dr James Watson White, long a prominent member of this society, 
died May 15, 1946, m his seventieth year In 1905 he received his 
degree of Doctor of Medicine from Albany Medical College and w'as 
m general practice from 1905 to 1913 

Dr White became associated with Di Alexander Duane in 1914 
and remained with him until the latter's death, in 1926 The knowdedge 
and understanding of the anomalies of the extraocular muscle which 
this association offered w'ere soon expressed in Dr White’s authon- 
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tative discourses on the subject It was with keen interest and an 
investigative mind that he continued with this important work and 
became an international authonty on the subject While Dr White 
contributed many important and original observations in his lectures 
and writings, among which is “Recession of the Inferior Oblique,” 
teaching was his greatest love 

For the past twenty-five years he had spent much of his tune in 
collecting and devising teaching material and in organizing and actively 
teaching courses on the subject of anomalies of the ocular muscles in 
various medical societies and hospitals and at his office I-Ie gave 
freely of his time and knowledge, carrying on an extensive correspon- 
dence with his students and colleagues, as a follow-up part of their 
work with him Fie presented this difficult subject in such a vital 
and understandable manner that his regularly scheduled courses at the 
meetings of the American Academy of Ophthalmology and Otolaryn- 
gology, the New York Post-Graduate Medical School and Hospital and 
at his office were always in great demand Many prominent ophthal- 
mologists from every section of the country came to take lus work 
It w r as almost solely through lus efforts that the important contributions 
of both Dr Duane and Dr White on ocular motor anomalies became 
of practical use to so many ophthalmologists 

He w r as a sincere and truly great clinician and teacher, sparing no 
effoit to help the individual student His now familiar “Dr White’s 
Diagnostic Card” was originally designed to clarify the diagnostic 
position of the ejes to a single member of a relatively large class 
With students he was practical, patient and considerate and showed an 
appreciation of their need and an ability and willingness to help He had 
the insight and broad, comprehensive viewpoint of a great humanitarian 

As a person, Dr White was considerate, generous and friendly 
and possessed a fascinating wit and sense of humor He had a unique 
and natural approach to people that was immediately disarming, and 
he was loved by all who knew him In the clinics or at Ins office, the 
observer never ceased to w r onder at the ease with which he immediately 
gained the affection and cooperation of children Not only ophthal- 
mologists, but all wdio had the pnvilege of Ins friendship, have suffered 
a great loss m Ins death 

REPORT Or CASES 

Therapeutic Sulfadiazine Poisoning with Pemphigoid Lesions. Con- 
junctival Signs Dr Benjamin Friedman 

This paper will be published in a future issue of the Archives 

discussion 

Questions From the Audience What w r as the end lesult m 
vision ? Did the man wdiose case is described have any lecord of 
inoculation ? Were any cultuies made of the contents of the vesicles ? 
Did the question of smallpox arise during the examination ? 

Dr Benjamin Friedman The conspicuous feature of these cases 
was that the cornea was never attacked For that reason, the end 
results w r ere easy to distinguish fiom those of trachoma, in which the 
cornea becomes involved and vision is often affected Likewise, it 
differentiates this disease from the particular type of eiythema 
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(Stevens-Johnson disease) which affects the cornea m a severe manner 
The condition in these cases was not the result of smallpox The 
cutaneous lesions weie descnbed by the dermatologists as characteristic 
of pemphigus In all the cases a misdiagnosis eithei of measles or 
of scarlet fever was made That, of course, is easy to do in a large 
militai y establishment, because the personnel are primarily on guard 
against contagious diseases, and when theie is any rash which simulates 
a contagious disease the patient is immediately treated for such The 
longer these patients weie treated with sulfonamide drugs the worse 
they became, and this paiticular patient nearly died as a lesult of the 
drug poisoning The Navy reserves the name of therapeutic poisoning 
foi cases in which theie is an untoward reaction to any drug 

Fundus Oculi as an Indicator of Vascular Damage m Diabetes 

Mellitus Dr Henry DorGER 

The twenty-five years since the discovery of insulin have witnessed 
a mounting incidence of degenerative changes in all diabetic patients 
Wagenei leported a “steadily increasing frequency of letmopathy, 
especially m the youngei age groups” (in 76 per cent of patients under 
30 who had had diabetes more than ten years) 

His claim that the duiation of diabetes is more important than 
the age of the patient is corroborated in the piesent study Careful 
scrutiny of the retina of each patient over the course of years indicated 
that the earliest clinical manifestation of vascular damage can be found 
in the eye This was especially true m 55 patients with “juvenile 
diabetes” in whom hypertension and albuminuria were noted after the 
typical retinal hemorrhage had occuired 

Within a period of a twenty-five years’ duration of diabetes, not 
1 of 200 patients examined regularly escaped retinal hemorrhage, 
l egardless of age of onset, seventy of diabetes or type of ti eatment used 

Retinopathy usually presaged progressive vascular degeneration 
Fifty per cent presented hypertension and albuminuria at the time of 
the earliest retinal hemorihage 

Present day treatment of diabetes has failed to avert the accelerated 
vascular damage which is an associated phenomenon of the disease, and 
not a “complication ” 

DISCUSSION 

Dr Brittain F Payne As diabetic hemorrhage is a matter of 
general concern to ophthalmologists, may I ask what effect, if any, 
does vitamin C have on the absorption of diabetic hemorrhages ? 

Dr Conrad Berens Has Dr Bolger had any experience with 
vitamin P (rutin, hespendin) ? I have wondered whether patients 
who showed increased capillary fragility might be benefited, whereas 
those who did not show increased capillary fragility might fail to be 
benefited 

Dr Martin Cohen Has Dr Dolger had any experience with 
hpemia retmalis, which is pathognomonic of diabetes , and how does 
he account for the fact that there are no hemorrhages m tins condition 
and no degeneration of the vascular wall? Is the latter condition 
the factor? 
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Dr Joseph J Fried Did Dr Dolger mention the diagnostic 
importance of capillary aneurysms and phlebosclerosis as the first mani- 
festations m the eyegrounds in cases of diabetes in which there are 
no hemorrhages ? This is thought to be of considerable importance 
from the diagnostic and the prognostic point of view, as these signs 
point to general vascular damage before any routinely known signs of 
diabetic retinopathy are present 

What is Dr Dolgei’s clinical experience in such cases'* Also, what 
is his experience with hesperidm — vitamin P, 01 recently better known 
as iutin ? This therapy was lately recommended m cases of diabetic 
retinopathy to counteract mci eased capillary permeability and increased 
capillary fragility 

PRor W J B Riddell, Glasgow, Scotland I have nothing to 
add, except to refer to the work of my predecessoi in Glasgow, Pro- 
fessor Ballantyne, who has been interested for many jears in diabetic 
retinitis Dr Fried has spoken of the aneurysms, which Dr Ballantyne 
was the first to describe, and as to the significance of which I think 
we agree 1 

Dr Henry Dolglr Vitamin P, “citrin,” rutm and hesperidm are 
similar substances, flavone glucosides of varying degrees of purification 
Neither vitamin C nor vitamin P, rutin nor hesperidm influenced 
retinal hemorrhages significantly and unequivocally Evaluation of such 
therapy is difficult because of the spontaneous remissions and exacerba- 
tions displayed by these lesions The retinopathy is not a vitamin 
deficiency but a fundamental alteiation of the intracellular oxidative 
enzyme systems The work being done with cytochrome C, or related 
oxidative enzymes, by which one is able to maintain the visual threshold 
during anoxia, is far more provocatne and pertinent than Mtamin 
research Because of this more promising approach, I have given up 
hope in the use of rutin and hesperidm with Mtamin C My results 
with these agents have not been strikingly different from the spontane- 
ous improvement often show’ll by a group of untreated control patients 
Whether vitamin C is given by intravenous injection or orally seems 
immaterial A number of these patients have had repeated determina- 
tions of the ascorbic acid level of the blood and, although no value 
w'as below normal, the lesions recurred or disappeared without any 
evidence of vitamin C deficiency 

This brings up the question of capillary fi agility The tourniquet 
test has no bearing on the ocular lesion In patients with normal or 
high vitamin C levels of the blood in whom I could observe the 
appearance of repeated hemorrhages, the capillary fragility test proved 
so variable as to be valueless It might be positive one day, negative 
within twenty-four houis and positive again a week later The erratic 
behavior of the tourniquet test w'eek after week in the same patient 
could not be con elated with associated changes in the retina In the 
main, as the retinal lesions advanced inexorably, the test remained 
positive despite intensive therapy I do not believe that the tourniquet 
test measures anything but the integrity of the intercellular cement m 
capillary walls, and theiefore more delicate alterations of function m 
these structures cannot be estimated by present methods 



SOCIETY TRANSACTIONS 


69 7 


Lipemia retmalis has nothing to do with this vascular lesion It is 
a hang-over from the days when patients were on high fat diets and 
lipemia was more common The lesion I am discussing is a vascular 
one and is related to the capillary aneurysms described by Ballantyne 
I feel that this controversy of whether or not aneurysms exist has 
almost a religious bias I believe that persons who are unbiased and 
who examine the eyegrounds repeatedly and eaily cannot help but 
find them, especially m younger patients with diabetes of some duration 
Except for the occasional chance finding of the early lesions of capillary 
aneurysm and letmal hemorrhage, the opthalmologist is privileged to 
see only the later stages of diabetic retinopathy Only by the diligent 
and 1 epeated scrutiny of the retina throughout the course of the diabetes 
will the true pathogenesis of this tragic complication be understood 

PAPER OF THE EVENING 

Hereditary Anomalies of the Eye (Charles H May Memorial Lecture) 
Prof W J B Riddell, Glasgow, Scotland 

This general title has been chosen to cover a few of the common 
hereditary anomalies of the eye in which I have been interested as a 
clinician Certain conditions, such as color blindness, are clearly heredi- 
tary and are not influenced by the environment of the patient Myopia 
is probably under more genetic than environmental control, whereas 
infections are conditioned to a greater extent by environment, but 
families with low resistance to common infections are well known 
Injuries are largely due to enviionment, although persons with blue 
scleras are moie liable to break their bones than are normal people 

Modern genetic theory is a particulate one, concerned with the 
twenty-four pairs of chromosomes which are known to exist m man 
The determining factors or genes aie assumed to exist within the 
chromosomes like beads on a string Two conditions having no patho- 
logic connection, such as hemophilia and color blindness, may be 
inherited through genes carried on the same chiomosome or on opposite 
members of the same pair of chromosomes I have traced out the 
segregation of these two anomalies m certain families The pooled data 
from other such pedigrees have made it possible to express the position 
of the genes as a linkage relation Recent work has added considerably 
to knowledge of this problem, and it is now possible to envisage the 
creation of human chromosome maps The collection and publication 
of material suitable for such studies may add to scientific knowledge, 
and it is a field open to any trained clinician, m fact, he may be at 
a greater advantage m such work than a pure scientist 
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Optical Transplantation of the Cornea and Tissue Therapy By 
Academician V P Filatov Puce, 31j4 uibles Pp 232 
Moscow Markomzdiav, State Pubhsheis of Medical Literature, 
1945 

This book by the distinguished Russian pioneei m coineal 
tiansplantation is a sumniaiy of Ins previous work on corneal trans- 
plantation and tissue tlieiap) It is divided into two paits 
(1) coineal tiansplantation and (2) tissue theiapy 

In the first pait he discusses the history of kcratoplast) , the classifi- 
cation of corneal transplantation according to the theiapeutic require- 
ments, the condition of the leukoma and the indications for and the 
technic ot partial penetiatmg corneal transplantation The Filatov - 
Mai zmkovv sky trephine is described, with illustration, and its advantages 
aie evaluated A special spatula connected with Filatov's trephine 
prevents the injury of the lens and prolapse of the vitieous The com- 
plications (of which the most frequent is glaucoma in the postoperative 
period) and the material for coineal transplantation are discussed in 
another chapter Filatov has been using material from the cadaver, 
the eje being enucleated two to twelve hours aftei death and preserved 
at a temperature of 2 to 4 C for fiom one to three davs 

A total of S42 keratoplasties were pcrfoimed by Filatov and Ins 
co-workeis from 1922 to 1941 (a number of transplantations done 
during wartime aie not included) In 171 opeiations the cornea was 
taken from the living person and in 671 from the cadavet Successful 
results were obtained in 24 1 per cent of the first series (cornea from 
the living eye) and in 66 6 per cent of the second series (cadaver 
cornea) (These data include favoiable cases only ) The author thus 
piefers the use of preseived cornea from the cadaver because of the 
better results He states that coineal transplantation has proved that 
homoplasty in the human cornea is possible Improvement of the 
leukoma by additional tiansplantation of transparent corneal elements 
is the content of another chapter Fiiatov believes that this improve- 
ment is brought about by real rangement of the corneal elements and 
that clearing of the leukoma is effected by biogenic stimulation 

The experimental and pathologic study of the transplant occupies 
an important place at the Odessa Experimental Institute of Ophthal- 
mology (some eyes with corneal transplantation vveie removed after 
the death of the patient, and some eyes were enucleated because of 
painful glaucoma) This investigation indicates that a true union of 
the transplant takes place and that legeneiation of the corneal elements 
from the periphery of the cornea does not occur A study was made 
of the coineal transplant, its nutntion and the effect of preserving it 
at various temperatures and in various mediums It was found that 
the cornea was preserved best per se, without any fluids, at a tem- 
perature of 3 C It was also found that the oxidation processes weie pre- 
served both m the cornea and m the lens, l e, despite the autolysis, 
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the viability of these tissues was maintained The cornea preseived 
at a temperature of 2 to 4 C showed a direct division and growth of 
the cells , i e , gi owth of corneal cells in the tissue was obtained at a 
low tempeiatuie, constituting a new phenomenon 

One hundred and thirty-four photographs illustrate the favoiable 
results of keratoplasty with use of cadaver cornea preserved at a low 
temperature V isioii was improved m the eyes so treated from counting 
fingeis to from 003 to 10 The time of obseivation was from seven 
months to three or four years 

In the second part, tissue therapy is discussed Tissue therapy 
took its origin from keiatoplasty In 1933 Filatov began to use trans- 
plantation of clear corneal tissue when the transplants became opaque 
and obtained a dealing of the original tiansplant He uses the cornea 
preserved at a low tempeiature, as such transplants evidently contain 
substances which stimulate and accelerate the regenerative power of 
the corneal tissue of the recipient He emphasizes the use of preserved 
tissue as essential and as the basis of tissue therapy Filatov explains 
the salient points of tissue theiapj' as follows 

Under ceitam conditions any animal tissue undergoes biochemical 
transformation and forms active substances, which Filatov calls 
‘hesistance substances,” or “biogenic stimulators” These substances 
stimulate biochemical processes in the tissues in which they develop 
Low temperature appeals to be an unfavorable condition for animal 
tissues and darkness for green leaves Thus, tissues preseived at a 
low temperature or leaves of aloe kept m daikness for fifteen days 
are rich m biogenic stimulators If such tissue is introduced into the 
affected organism (by implanting a piece subcutaneously or injecting 
an aqueous solution), it stimulates the regenerative qualities of the 
organism and increases the cellular metabolism, and thus aids the 
recovery of the organism 

Filatov and his co-workers have been using the following tissues 
coinea, conjunctiva, skm, placenta and extracts of placenta, as well as 
injections of cod liver oil Leaves of aloe preseived m the dark for 
fiften days at a low temperature is the plant tissue used These tissues 
sterilized in the autoclave at a temperature of 120 C for one and 
one- half hours do not lose their biogenic stimulating quality The 
tissues are implanted either under the conjunctiva or into the skm 
of the abdomen Cod liver oil is given intramuscularly, 1 to 2 cc every 
other day, for from ten to fifteen injections 

Tissue therapy was applied in a great number of diseases of the 
eye, namely opacification of the transplant, 16 cases, interstitial, 
tuberculous, scrofulous, rosacea and herpetic keratitis, 11/ cases, 
corneal ulcer, 23 cases, uveitis, 23 cases, and retinitis pigmentosa, 
110 cases In cases of the last condition injections of cod liver oil, 
implantation of preserved liver tissue into the skm or implantation 
of placenta under the conjunctiva was used In 180 cases of trachoma 
and in a number of cases of optic nerve atiophy tissue therapy was 
of benefit The best results were obtained m cases of keiatitis and 
uveitis 

Tissue therapy was also applied m relief of various other diseases, 
such as lupus of the skm of the face and mucous membranes and 
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psonasis In all these cases the disease was of long standing and did 
not respond to loutme therapeutic measures Good results -were 
obtained with inflammatoi}' conditions of the female pelvis and its 
organs Tissue therapy gave beneficial lesults m cases of poorly unified 
fractures of bones, conti actuies of joints, tuberculous arthritis (without 
fistulas), inflammation of the sacioihac joint and myositis 

The book contains a wealth of material, with histones and photo- 
graphs of patients and lllustiations of the technic 

A gieat deal of expenmenlal work has been done, and such investi- 
gations aie still going on in several laboratories for the evaluation and 
improvement of methods of tissue therapy This book does not lend itself 
to absti acting, particularly the expenmental parts A translation Mould 
be useful for the English-speaking ophthalmologist 

Olga Sitciicvska 

Ocular Prosthesis By J Ii Prince Price, $4 Pp 184, with 

71 illustrations Baltimoie Williams & Wilkins Company. 1946 

The pioduction and fitting of ocular proslheses have become mote 
impoitant w ith the introduction of new materials and with an increase 
in the need of aitificial eyes A quarter of a million people in this 
country wore prostheses before the war, and the number has signifi- 
cantly mci eased This monograph, written by a member of the British 
Optometric Society, is a summary of earlier methods and a brief intro- 
duction to improved forms made possible by chemical advances 

The first seven chapters discuss the history of artificial eyes, the 
anatomy and physiology of the orbit and clinical fitting The final 
chapter is an elementary presentation of the materials and methods of 
manufacture 

Polished stone or gold implants were originally used These were 
chemically and esthetically unsatisfactory and were rapidly replaced 
with the mtioduction of glass, made in molds or by blowing Various 
formulas have been used in making glass that is duiable, colorable and 
resistant to tears and the secietions of the residual mucous membrane, 
silicon dioxide is mixed with varying amounts of common light metals 
and with aluminum, lead, fluorides or titanium for resiliency and tinting 
Since glass is bieakable and difficult to manufacture in a large 
series of colors and sizes, plastic materials have lately been used Methyl- 
methaciylates, of the acrylic ester group, have proved most successful 
In actual manufacture, a mold of the indicated size is made with dental 
stone and placed in a pi ess Acrylic monomer and polymer, with 
suitable colorings, are mixed, placed in the mold and heated An ins 
is then put on the scleral shell with paints or by photogravure, and a 
cornea of clear acrylate is added Such a prosthesis is light, relatively 
immune to ocular secretions and esthetically pleasing 

The presentation is uneven both m its clinical and in its manufac- 
turing aspect , for example, there is no mention of spontaneous explosion 
of glass eyes, sympathetic ophthalmia or basket implants Nonetheless, 
this small book is an informative introduction to a subject of increasing 
significance to ophthalmologists Lloyd Mills Tr 
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SYMPTOMATOLOGY OF SUBDURAL HEMATOMA IN 
INFANTS AND IN ADULTS 

Comparative Study, with Particular Reference to the Ocular Signs, an Observation 
Concerning Pathogenesis of Subdural Hematoma 

CLIFTON D GOVAN Jr, MD 

AND 

FRANK B WALSH, MD 
BALTIMORE 

T HE SYMPTOMS of subdural hematoma m adults are quite dif- 
ferent from those which occur in infants The differences in the 
ocular signs in patients of these age groups suggested this study Post- 
mortem examination of infant and adult brains led to an observation 
which seems to explain important differences in symptomatology 

The first part of this paper concerns symptoms and is based on 
personal observations and studies on 37 infants and 54 adults Par- 
ticular attention has been given to differences m symptoms, both general 
and ocular, in infants and in adults The second part records an ana- 
tomic observation which may explain differences in manifestations in 
the two age groups 

TERMINOLOGY 

Subdural Hematoma — This term describes any collection of blood 
m the subdural space, whether or not it is encapsulated Obviously, in 
cases in which operation is undertaken immediately after an injury there 
has not been sufficient time for encapsulation to occur Little is added 
by subdividing subdural hematomas into acute and chronic types 

Subduial Hydroma — This term is applied to subdural accumulations 
of fluid which may or may not contain a small amount of blood If 
the amount of blood present determines the cornotation of “subdural 
hematoma” or “subdural hydroma,” it is obvious that m many instances 
either term would be proper However, subdural hydroma may result 
not only from trauma (the usual cause of subdural hematoma) but also 
from extradural infections, sinus thrombosis, meningitis and hydro- 
cephalus, consequently, the character of the subduial fluid may vary 
within wide limits Usually it has a higher protein content than the 

Read at a meeting of the College of Physicians of Philadelphia, Section on 
Ophthalmology, March 21, 1946 

From the Department of Pediatrics of the Johns Hopkins University, and the 
TVilmer Ophthalmological Institute of the Johns Hopkins University and Hospital 
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weie piesent in 10 2 Among the poorly nourished infants evidence 
of infection of one type or another was frequently present 

Convulsions — Convulsions w f cre present in 28 infants (and absent 
m only 7) This is in contrast to the adult group, only 2 of whom 
had convulsions In infants the convulsions w’ere frequently gener- 
alized, but in some instances they w'ere localized to one side of the body 
or face Ingraham and Matson 3 drew attention to tetam due to low r 
calcium metabolism and fevei which sometimes obscured the true cause 
of the convulsions In infants a convulsion was frequently the first 
evidence that anything was w'rong 



yes no vts NO 


Fig 4 — Incidence of history of convulsions m infants and in adults with sub- 
dural hematoma 

Vomiting — This w'as present in 18 (about half) of the infants and 
in 16 (approximately a third) of the adults The difference in the tw r o 
series of patients was not sufficient to be noteworthy 

Sensoi mm — Drowsiness with retained irritability to stimulation 
was present in 20 infants to a pronounced degree Only 2 of the 
36 infants were “alert ” In adults drowsiness, with or without irrita- 
bility, was an extremely common symptom The drowsiness merged 

2 The sections of bones w'ere reviewed by the late Dr Samuel Blackman, 
of the department of pathology of the Johns Hopkins University 

3 Ingraham, F D , and Matson, D D Subdural Hematoma in Infancy, 

T Pediat 24 1-37, 1944 
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into coma m a number of cases Nine infants (one fourth) and 
19 adults (roughly one third) were comatose when fiist examined 

Bulging Fontanel and Enlai gement of the Head m the Infant — 
Bulging of the fontanel was exceedingly common, 26 of the 28 infants 
with an open fontanel exhibited the sign When the fontanel was open, 
this sign was practically constant 

Fevei — Twelve of the 36 infants on admission showed an elevation 
of temperature to 38 C (100 4 F ) or above We do not have accurate 
figures on the adult patients, but in the acute stages fever may be 
expected 

Nemologic Signs — In many adults and infants definite neurologic 
signs were absent As alieady mentioned, a common feature in most 



BULGING FLAT 


Fig 5 — Incidence of bulging fontanel in 28 infants with subdural hematoma 

patients was increased irritability and drowsiness The ocular signs 
of importance — pupillary dilatation, retinal hemorrhages and papilledema 
— and their significance are considered subsequently 

In 51 adults the hematoma was unilateral, and hennparesis was 
present in 22 In 17 patients the weakness was contralateral to the 
lesion, and m 4, ipsilateral In 1 patient hennparesis was present when 
the hematoma was bilateral Hemiplegia ipsilateral to the hematoma 
is explained on the basis of pressure of the tentorium on the opposite 
side of the displaced brain stem The hennparesis was associated with 
tendon hyperreflexia, the Babmski sign and ankle clonus The hemi- 
paresis usually developed late, was rarely complete and varied in severity 
from time to time In a few instances the paresis was flaccid 

In infants, from the standpoint of diagnosis, the neurologic signs 
were of secondary importance to bulging of the fontanel blood in the 
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spinal fluid and drowsiness Iio\ve\er, m their essential featuies they 
were the same as in adults except that the signs were usually hilater.il 

Spinal Fluid — In infants the spinal fluid invariably contained blood 
or was xanthochromic In the great majority of adults the spinal fluid 
was normal 

OCULAR SIGNS Or ST RDUR \L HEMATOMA 

Subdwal Hematoma of the Optic Nave Sheaths — This condition, 
although not descnbed lieic in am detail, dcsencs mention \ brief 
statement legarding the disposition of the dura mater m the optic canal 
and orbit is necessary to an understanding of it The dm a matci 
which surrounds the brain and is attached to the skull is continuous 
about the optic nei ve, which it reaches at the entrance to the optic canal 
As the optic nerve passes toward the eye thiough the canal it is sur- 
lounded by dui a, which is loosely attached to the bony walls of the canal 
and to the optic nenc When the anterior orbital opening of the canal 
is leached, the mnei portion of the dui a continues about the optic nerve 
to the posterior surface of the eyeball The outer portion ot the dura 
leaves the optic canal to become the periorbita Because there is no 
real subdural space m the optic canal it is obvious that a subdural hema- 
toma w'ltlnn the orbit is unlikely to extend into the cianitim Also it 
seems unlikely that a subdural hematoma within the cranium would 
extend into the orbit, although Liebrcichl 4 suggested that subdural 
hematoma of the optic nerve sheaths might de\ clop as a result of blood 
passing along the fluid spaces about the ophthalmic artery into the orbit 
He demonstrated a lack of continuity' between subdural accumulations 
of blood within the orbit and those within the cranial cant\ 

We aic unable to state precisely the ocular signs of oibital subdural 
hematoma because a great majority of persons who ha\e such a lesion 
exhibit signs which are in general attubuted to injury' but are not con- 
sidered as indicating operation Our clinical studies point to absence 
of orbital subdural hematoma in cases of intracranial subdural hema- 
toma It is of interest that subarachnoid hemoi 1 hage w ithm the ci aiiium 
is frequently' associated with a similai accumulation of blood within 
the mbit This is in sharp contrast to w'hat prevails with subdural 
hematoma Probably subdural hematoma of the optic neiye sheaths 
occurs not uncommonly' with subarachnoid hemorrhage, both intracranial 
and mtraorbital 

Inti act amal Subdwal Hematoma — The ocular signs in infants and 
in adults aie quite different, and the differences are important 

4 Liebreicht, cited by Cone, W, and MacMillan, J A. , in Penfield \V 
Cytology and Cellular Pathology of the Nervous System, New "Vork Paul B 
Hoeber, Inc , 1932, vol 2, pp 848-850 
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Papilledema — The occuirence o£ papilledema in adult patients has 
been estimated by several obseivers to be about 50 per cent (Dandy, 5 6 
Kunkel and Dandy, 0 King, 7 Furlow 8 ) This figure seems high on 
the basis of our observations It is also high according to the case 
records we have used m the prepaiation of this paper We found 
mention of papilledema m approximately 17 pei cent of both the adult 
and the infant patients 

The papilledema seen in adults is precisely similar to that which is 
observed m many cases of cerebral tumor, that is, theie aie varying 
amounts of swelling of the optic disks, and theie may or there may not 
be retinal hemoirhages of nerve fibei la}^er type The papilledema 
which is sometimes seen in infants is, according to our experience, almost 
invariably associated with subhyaloid retinal hemorrhages In both 
infants and adults, long-standing papilledema is likely to be associated 
with optic atiophy of the nerve and loss of visual acuity It is oui 
belief that papilledema is a late development m these patients 

Retinal Hemoii hages — In the senes heie reported the frequency of 
subhyaloid (preretinal) hemorrhages m infants and their umfoim absence 
in adults are both noteworthy and difficult to explain In this regard, 
it is again remarked that in infants there usually is blood in the spinal 
fluid (oi xanthochromia) and that the spinal fluid in adults is cleai 
It is generally believed that subhyaloid bleeding is venous in ongm, but 
the exact mechanism lesponsible for the production of preretinal hemoi- 
rhage is Unknown Perhaps there are episodes of relatively greatei and 
more sudden increases in inti acranial pressuie in infants than m adults 
We have come to believe that m a healthy infant the piesence of sub- 
hjaloid (preretinal) hemorrhage almost ceitainly indicates a subdural 
hematoma In an adult the presence of such a hemorrhage almost rules 
out subdural hematoma 

' Pupillaiy Signs — Careful obseivation of the state of the pupils is 
of the gieatest possible importance, particularly m adults It is of less 
significance m infants because in them the lesion usually is bilateral 
In adults one pupil may be dilated and fixed, oi lelativeh fixed, to 
light on the side of the lesion Infrequently the pupil conti alateral to 
the lesion is dilated Dilatation of the pupil may be transiton and 

5 Dandy W E Subdural Hematoma, in Lewis, D Practice of Surgery, 
Hagerstown, Md , W F Prior Company, Inc , 1932, vol 12, pp 848-850 

6 Kunkel, P A , and Dandy, W E Subdural Hematoma Diagnosis and 
Treatment, Arch Surg 38 24-54 (Jan ) 1939 

7 King, C Chronic Traumatic Subdural Hematoma as a Cause of Choked 
Disc, Tr Am Ophth Soc 63 732-742, 1936 

8 Furlow, L T Chronic Subdural Hematoma, <\rch Surg 32 68S-70S 
(April) 1936 
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slight Such dilatation, according to Woodhall and Ins associates,' 1 is 
as significant fiom the viewpoint of localization as more prolonged 
dilatation 

We are m complete agieement that unilateral dilatation usually signi- 
fies the side of the hematoma However, m the series of cases on w Inch 
we have based this communication pupillan dilatation could not be con- 
sidered an important sign Possibly in some instances transient dilata- 
tion was overlooked The pupil was dilated and fixed or sluggish in 
its reaction to light on the side of the lesion in 5 adult patients, and 
in 1 patient the pupillary change w as contralateral to the lesion These 
figuies are small as compared with those of Kenned} and Wortis 9 10 
who found in a senes of 72 cases of subdural hematoma homolateral 
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Fig 6 — Incidence of retinal hemorrhages in infants and m adults with subdural 
hematoma 


dilatation of the pupil in 30 and contralateral dilatation in 12 Kunkel 
and Dandy gave this sign little consideration m their study In 1 adult 
with bilateral subdural hematoma v r e observed unilateral pupillary 
dilatation 

There is general agreement, and we have observed, that dilatation 
of the pupil disappears certainly within a few hours, and sometimes 
within a few minutes, after evacuation of the hematoma 

It is only recently that w f e have had an explanation for homolateral 
dilatation and fixity of the pupil in cases of subdural hematoma and of 

9 Woodhall, B , Devine, J W , Jr , and Hart, D Homolateral Dilatation 
of Pupil, Homolateral Paresis and Bilateral Muscular Rigidity m Diagnosis of 
Extradural Hemorrhage, Surg, Gynec & Obst 72 391-398, 1941 

10 Kennedy, F , and Wortis, H Acute Subdural Hematoma and Acute 
Epidural Hemorrhage, Surg , Gynec & Obst 63 732-742, 1936 
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subarachnoid and extradural hemorrhage Reid and Cone 11 and Wood- 
hall and associates, among others, described herniation of the hippo- 
campus or the medial aspect of the temporal lobe and midbram through 
the tentorium As a result of such herniation, there is pressure on the 
homolatei al thud nerve, with the development of an internal ophthalmo- 
plegia, which may be associated with ptosis Reid and Cone demonstrated 
such herniation in experimental animals and found that homolateral 
pupillary dilatation developed In their animals there were no hemor- 
rhages in the midbram, but in some instances hemorihages developed 
in the occipital lobes Although absence of hemorrhages in the mid- 
brain suggests that involvement of the nucleus of the third nerve is not 
responsible for the pupillary dilatation, the experimental work of 
Magoun and associates 12 is even more convincing in this regard These 
observers found that stimulation of the giay matter m the region of the 
nucleus invariably produced bilateral pupillaiy constriction, whereas 
stimulation of the peripheral nerve invariably pioduced homolateral 
pupillary narrowing Ecker and Anthony 13 suggested that traction 
of the third nerve on the sphenoid bone, rather than pressure on the 
nerve, may be the cause of t}ie pupillary change Although there can 
be no reasonable doubt that herniation occurs, as has been described, 
and that it is associated with the pupillary change, the actual mechanism 
is not completely understood The pupillary pathways are known to 
be peripheral in the nerve While this explains the internal ophthal- 
moplegia, it is difficult to understand why a more complete paralysis 
of the third nerve does not occur frequently We have never observed 
total paralysis of the third nerve in a case of subdural hematoma but 
have observed such a paralysis frequently as a result of aneurysm, and 
in both instances pressure on the third nerve seemed to be the etiologic 
factor 

Both in infants and m adults our series contained cases of bilater- 
ally dilated and fixed pupils Possibly hemorrhages in the midbram were 
present m these cases Also, we observed bilateral narrowing of the 
pupils, which seemingly was an expression of an irritative nnosis 

Exophthalmos — We observed bilateral proptosis in 1 infant not 
included m this series, but there was free blood m the orbital cavity 

Ptosts — Ptosis may or may not be present on the side of pupillary 
dilatation Unilateral ptosis was present in 6 patients, and m 5 it was 

11 Reid, W L, and Cone, W V The Mechanism bf Fixed Dilatation of 
the Pupil Resulting from Ipsilateral Cerebral Compression, JAMA 112 2030- 
2034 (May 20) 1939 

12 Magoun, H W , Atlas, D , Hare, W K , and Ranson, S W The 
Afferent Path of the Pupillary Light Reflex in the Monkej, Brain 59 234-239, 1936 

13 Ecker, A D , and Anthony, E W Head Injuries from the Ophthalmologist’s 
Viewpoint, Brit J Ophth 29 43-48, 1945 
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on the side opposite the subdural hematoma Possibly such a contra- 
lateral ptosis is supranuclear in origin, although, theoretically, abolition 
of cortical impulses might result in increased tone in the levator muscle 
We have not seen cases m which a diagnosis of supranuclear ptosis could 
be made with certainty Pronounced bilateral ptosis was present in a 
single case 

Involvement of the Thud Nerve — We have not seen, an instance 
of total paralysis of the third nerve Furthermore, we observed ptosis 
in association with homolateral pupillart dilatation m only 3 patients 
Involvement of the Sixth Ncivc — Of our adult patients, there was 
unilateral paresis of the sixth nerve in 3 and bilateral parahsis in 1 
Nystagmus — This sign was mentioned frequently m the case reports 
of infants It may have originated m defective ocular fixation It was 
present in only 3 adults Probably the ocular movements of njstagmus 
in adults are dependent on palsies of conjugate moiements 

Conjugate Deviation of the Eyes — In 2 adults the eyes were deviated 
away from the side of the lesion Since this deviation w r as persistent, 
it seemed unlikely that it resulted from an irritative lesion , rather, it 
appeared to be due to an interruption to the supranuclear pathwajs m 
the hemisphere opposite the side of the lesion Conjugate deviation 
of the eyes was seen frequentl) in infants as part of convulsive episodes 
w'hen the} did not have recognizable localizing t alue 

Visual Field Defects — These w ere noted in a minority of the patients 
Maltby 14 found evidence of a visual field defect in only 7 of 62 cases 
(11 per cent) The field defects w r ere homonymous and contralateral 
to the side of the clot in 5 cases, ipsilateral in 1 case and left sided in a 
case in which the clot w'as centrally situated Maltby expressed the 
belief that the field defects w ? ere due to obstruction of circulation through 
branches of the posterior cerebral artery as the result of herniation of 
the temporal lobe through the tentorium He stated that the field 
changes had more laterahzmg value than the pupillary anomalies already 
described We observed homonymous hemianopsia for colors m only 
1 patient and contralateral hemianopsia in another 

Also, w r e observed total blindness and total atrophy of the optic 
nerve m 2 patients One patient, a youth 18 years of age, w r as 
moribund when he was brought to the hospital , his visual acuity w r as 
said to have been very defective, after operation it remained at bare 
perception of light and was unchanged three years later The other 
patient was a man who had been operated on elsewhere , he was com- 
pletely blind at the time of our examination, but he stated that Ins vision 
had been tolerably good before his operation 

14 Maltby, G L Visual Field Changes and Subdural Hematomas, Surg, 
Gynec & Obst 74 496-498, 1942 
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Loss of Corneal Reflex — This has been described as occurring on 
the side of the lesion We do not have accurate information regarding 
it in cases of subdural hematoma. 

, AN OBSERVATION CONCERNING PATHOGENESIS 

In compiling this report, we were attracted by the rarity of subdural 
hematoma in the -age group from 2 to 20 years , the regularity with 
which the hemorrhage occurred bilaterally m infants and unilaterally 
m adults, the regularity with which blood (or xanthochromia ) was 
found m the spinal fluid of infants and its almost uniform absence in 
adults, and the frequent absence of a history of trauma in infants and 
the almost invariable history of trauma m the adults 

In an attempt to explain these differences, several infant and adult 
brains were examined Gross examination revealed an important ana- 
tomic difference between the supporting structures of the pial veins 
of the infant and those of the adult These differences, although recog- 
nized by anatomists, have never been associated with the pathogenesis 
of subdural hemorrhage 

To demonstrate these differences, it is necessary to divide the dura 
a few centimeters from the midline of the convexity In the infant the 
dura and the delicate arachnoid membrane are easily separated, and 
when the dura is retracted toward the midline several large pial veins 
are seed entering the longitudinal sinus These vessels are short, non- 
tortuous and without support Grossly, they appear to he free m the 
subdural space for distances varying from a few millimeters to 1 cm 
before entering the longitudinal sinus The veins do not pass directly 
from their location m the pia into the sinus but follow a diagonal path 
and enter the sinus at an angle 

In sharp contrast to the condition seen m the infant, the dura and 
the arachnoid membrane of the adult are firmly bound together in the 
region of the longitudinal sinus This attachment of the arachnoid to 
the dura is formed by masses of fibrous tissue, forming the base of 
arachnoid villi (pacchionian granulations) These differences are appar- 
ent in the drawings made from a specimen of brain from a normal 
infant and one from an adult 

These fibrous attachments were described by Weed 15 as representing 
fully developed arachnoid villi The invasion of the dura by the delicate 
arachnoid villi occurs m infancy * In infants they are microscopic, offer 
little support and are not visible Our observations indicate that these 
structures become visible soon after the period of infancy The villi 
observed m 4 and 5 year old children were comparable m development 
to those of an adult 

IS Weed, L H Studies on Cerebrospinal Fluid, J M Research 26 51-113, 
1914-1915 
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The eflect of these anatomic differences on the movement of the 
brain within the cranial cavity is not know n One w ould think, how ever, 
that the movement should he much freer in the infant than in the 
adult, for the attachment of the aiachnoid to the dura m the adult brain 
ought necessarily to limit its movement It would seem likely . also, 
that in the infant when the pial vessels entering the longitudinal sinus 



Fig 7 — Differences in the relation of the dura and the arachnoid membrane in 
the region of the longitudinal sinus in the infant and in the adult 

rupture the arachnoid would be torn sinlultaneousl) and the blood would 
find its way into the subarachnoid space as well as between the outei 
surface of the arachnoid and the dura It is plausible to think that in 
the adult, on account of the presence of these fibrous attachments, which 
must protect the pial veins entering the longitudinal sinus, a severer 
trauma would be required to ruptuie the vessels The usual absence 
of a history of trauma in infants may perhaps be explained on the 
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ground that only slight trauma might be required to rupture the veins 
m the infant on account of the freer mobility of the brain The freer 
mobility of the bram might also explain why the subdural hematoma m 
the infant is almost invariably bilateral 

Differences m the anatomic arrangements of the membranes of the 
bram in the infant and in the adult require further studies 

Wilmer Ophthalmological Institute 

DISCUSSION 

Dr J Parsons Schaeffer, Philadelphia I should like to know 
how many of the subdural hematomas at the early ages mentioned w r ere 
the result of birth injuries My other point has to do with the variation 
m size of the optic foramen through which the optic nerve passes into 
the orbit When the opening is roomy, it might be inferred that the 
subdural hemorrhage would readily pass into the dural-arachnoid inter- 
space and that failure of blood to do so might be due to the bony 
encroachment on the optic nerve and its sheath and interspaces 

Dr Francis Heed Adler, Philadelphia The high incidence of 
subdural hematoma m infants could be logically explained by the 
prevalence of birth injuries Every normal birth exposes the child to 
cranial compression, and since the fontanels are open then and for 
some time after birth, it is no winder that there should be a high 
incidence of intracranial trauma From the time that the fontanels 
close, the child is not often exposed to any serious intracranial damage 
until he reaches the age at which serious accidents are apt to occur In 
other words, the falls and bumps of the nursery do not produce intra- 
cranial lesions, but industrial accidents often do It would seem much 
more logical to assume that this explains the distribution of subduial 
hematomas according to age than to base this incidence on an anatomic 
diffeience in the cranial contents in the infant and m the adult 

Dr Walsh has asked me to comment on ptosis as a sign of supra- 
nuclear paralysis Since the muscles of the lid have a separate repre- 
sentation in the fiontal cortex, it is possible to have a supranuclear 
paralysis with a lesion situated anywhere from the cortex down to the 
nucleus This, of course, is not true of the individual muscles con- 
trolling the movements of the eyeball Furthermore, the fiber tracts for 
the levator and muscles (the latter is questionable) run together with 
the fiber tracts for upwaid and downwaid movements of the eyeballs 
in the region of the corpora quadugemina Accordingly, lesions m this 
region cause disturbances of upward and downward mo\ements of the 
eyes, togethei with ptosis and tucked lids A few years ago Collier 
called attention to ptosis and retraction of the lid as signs of supranuclear 
paralysis of the third nerve, differentiating these lesions there!)} from 
lesions affecting the third nerve itself or the nucleus If the lesion is 
anterior, retraction of the lid is likely to be present, whereas if the 
lesion is posterior ptosis occuis 

Dr Walter I Lillie, Philadelphia Dr Walsh is to be con- 
gratulated on his presentation of a difficult subject as the classification 
of traumatic cerebral changes is not alwa}s well differentiated Clin- 
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ically, it is often difficult to correlate the multiple, bizarie changes with 
a single lesion Although a single large lesion is present, associated 
small multiple lesions help to explain the sjndrome Dr Walsh has not 
explained specifically why a subhyaloid hemorrhage occurs in infants 
and not in adults The occurrence of subhyaloid hemorrhages in adults 
is usually associated with a compression injury to the chest or the 
neck, but that it may occui from intracranial venous compression is a 
possibility 

The diagnosis of subdural hematoma is usually supported by an 
encephalogram, as the variations in the fluid channels re\cal the space- 
taking lesion 

The occurrence of general convulsions m adults should suggest a 
lesion of the frontal, temporal or occipital lobe Such patients should 
have a routine perimetric examination of the fields, as a quadrantal 
homonymous hemianopsia has often been found a > ear or tw o in advance 
of other definite signs of a space-taking lesion 

Dr Henry A Shenicin, Philadelphia I should like to comment 
from the neurosurgeon’s point of view Dr Walsh made an effort to 
distinguish between the symptoms of subdural hematoma m the child 
and those in the adult, and it is true they arc quite different The 
fact that there are open fontanels m the infant would well account for 
the difference m symptoms 

In adults papilledema does occur, but my experience is that it rareh 
is seen in infants The open fontanels could permit sufficient expansion 
of the calvaria to absorb the pressure The presence of convulsions m 
childhood may well be due to a low ered con\ ulsi\ e threshold, said to be 
characteristic of infancy However, the length of time to which the 
cortex is subjected to notation may be the comulsnc factor It is 
known that cerebral tumors of slow grow'th are the ones most frequently 
associated with seizui es, and, by analogy, subdural hematoma of long 
duration may be more frequently associated with seizures The open 
fontanels, compensating for the increased mass of the hematoma, permit 
the child to survive for periods far m excess of the usual period m which 
the life of an adult would be threatened by a chronic subdural hematoma 
It is likely that the subdural hematoma of infancy is caused by trauma 
at birth The appearance of the lesion and the history of the child’s 
development substantiate this The neurosurgeon is usually consulted 
when the child is 6 to 12 months of age On the other hand, adults 
usually manifest hfe-threatenmg symptoms from chronic subdural hema- 
toma six to twelve weeks after their injury 

Unilateral dilatation of the pupil is more characteristic of acute 
subdural hematoma than of the chronic form I believe subdural hema- 
toma of infancy is more nearly analogous to the latter entity than to the 
former Indeed, ipsilateral dilatation of the pupil is far more charac- 
teristic of the fulminating syndrome of acute epidural hemorrhage than 
of the more slowly developing acute subdural hemorrhage 

I agree that the results of treatment of subdural hematoma of infancy 
are poor I think that this can be explained by the delay m making a 
proper diagnosis The growing brain is compressed for undue periods, 
and often it never recovers sufficiently to develop to its full capacity 
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Dr J Parsons Schaeffer, Philadelphia I should like to pose a 
question There is some thought that the facial nerve may, in some 
manner, be responsible for the peculiar behavior of the upper eyelid in 
certain cases Some of the fibers that arise from the nucleus of the 
oculomotor nerve descend m the medial longitudinal fasciculus and either 
terminate about the cells of the nucleus of the facial nerve or join the 
facial nerve as such, passing m this nerve to the upper pait of the 
orbicularis oculi muscle, thus associating the innervation of the levator 
palpebrae muscle with that of the orbicularis oculi muscle Although 
it is generally accepted that the oculomotor nerve supplies the levator 
palpebrae muscle and that the orbicularis oculi muscle is supplied by the 
facial nerve, this intermingling of the fibers of the two nerves may well 
be variable enough to account for such peculiar manifestations with 
reference to the action of the upper eyelid Much more study is needed 

The other point concerns the newborn infant, to whom Dr Walsh 
referred There is no doubt that the veins as they course to enter the 
superior sagittal sinus are fairly free, but it is equally true that there 
is a mesothelium covering them that does not add much protection 
Later, m the adult, as the cerebral membranes become more pronounced 
and the interspaces are developed, the parts become matted together near 
the superior sagittal sinus Also, the arachnoid and the subarachnoid 
spaces, in the form of arachnoidal granulations, protrude into the 
superior sagittal smus, the endothelium of course being crowded ahead 
This adds to further crowding near the venous sinus and encroachment 
on the cerebral veins as they enter the dural smus 

Dr Frank B Walsh, Baltimore In reply to Dr Schaeffer, I 
may say that in some infants birth injury is a possible explanation for 
subdural hematoma It is extremely doubtful whether it was operative 
in a majority of our infants We have not made studies on the optic 
foramens 

Except for some of the literature concerning the joint innervation 
by the third, seventh and ninth nerves, I confess to knowing nothing 
However, I am flattered to have been asked this question by Dr 
Schaeffer, despite my inability to answer it 

Dr Adler’s explanation of supranuclear ptosis involving the lid 
opposite the hematoma is interesting However, there is no character- 
istic feature m such a ptosis that would eliminate the possibility of its 
having been produced by a homolateral incomplete palsy of the third 
nerve I was glad attention was drawn to Collier’s paper, which I 
recommend as excellent 

I agree with Dr Lillie that in these cases there may be multiple 
lesions I am unable to explain preretinal hemorrhages seen in cases 
of subarachnoid hemorrhage It is thought that such retinal hem- 
orrhages are venous in origin One would think they might be asso- 
ciated with sudden increase in intracranial pressure However, Gardner 
has shown that the intracranial pressure in many cases is not increased 



CHOROIDEREMIA 

Report of a Case 


BENJAMIN ESTERMAN, MD 
NEW YORK 

T HE TERM choroidcremia lias been used to describe an apparent 
absence ophthalmoscopicallv of tbc entire cboroid except in the 
macular region Since the first description, in 1S/2 In Mauthner, 1 31 
cases of a condition described as eboroideremia ba\e been published m 
the literature These were cited In Nettleship.- Wolf 1 and Parker and 
Fralick 4 In 1937 Bedell' gate an excellent suinman of each of the 
then published cases which lie considered instances of ehoroiderenna in 
the broader sense, the description of these cases does not need to be 
repeated here He added 5 cases of his own Six tears carlici, m a 
discussion on Parkei and Fralick ’s paper he suggested that eboroideremia 
maj appear m more than one torm Since that time Friedman r (1940), 
Scobee 7 (1943), Shapnaand Sitnej s (1943) and Magder 0 (1945) hate 
reported cases 

Friedman’s*’ case was that of a man of 45 who had always experi- 
enced night blindness and who stated that one uncle had a similar condi- 
tion He had myopia of about 6)4 D w ith corrected \ isioii of 20/30 -}- 
in the light eye and 20/50 — in the left eje and concentric contraction 
of the fields to about 10 oi 15 degiees The disks were normal, as was 
the retinal circulation The choroid tvas absent except lor that in the 
macular regions, some lemainmg choioidal \essels and a few clumps of 
pigment 


From the Manhattan Ey e, Ear and Throat Hospital , sen ice of Dr R 
To wnley Paton 

Read at a meeting of the New York Academy of Medicine, Section of 
Ophthalmology, Jan 21, 1946 A discussion of this paper was published in the 
August 1946 issue of the ARcnnrs, page 245 

1 Mauthner, L Ber d natunv -med Ver in Innsbruck 2 191, 1871 

2 Nettleship, E Roy London Ophtli Hosp Rep 17 373, 1907-1908 

3 Wolf, S Choroidcremia, Arch Ophtli 3 80 (Jan ) 1930 

4 Parker, W R , and Fralick, F B * Choroiderenna Report of a Case, 
Arch Ophth 6 213 (Aug ) 1931 

5 Bedell, A J Choroidcremia, Arch Ophth 17 444 (March) 1937 

6 Friedman, B Choroidcremia, Arch Ophth 23 1285 (June) 1940 

7 Scobee, R G Am J Ophth 26 1135, 1943 

8 Shapira, T M , and Sitney, J A Am J Ophth 26 182, 1943 

9 Magder, H Choroiderenna Report of a Case, Arch Ophth 33 468 

(June) 1945 


716 



ESTERMAN — CH0R01DEREM1 A 


717 


Scobee 7 reported 2 cases of the condition in brothers, the disease in 
the older, aged 24, being in an advanced stage, and that m the younger, 
aged 18, m an early stage The absence of symptoms m the childhood 
history of the patient with the more advanced disease, together with the 
appaient worsening of the subjective and objective findings during the 
month m which both patients were under observation, led Scobee to 
agree with Bedell that the condition is not congenital but acquired The 
presence of evident degenerative changes in the vitreous (pigment balls, 
striation of fibrils in the anterior portion of the vitreous) tended further 
to point to the acquired nature of the disease m these cases 

Shapira and Sitnej’s case, the second in which the disease had been 
reported in a female, was that of a woman aged 52 with hypertension and 
syphilis of the central nervous system Argyll Robertson pupils, corneal 
scarring, pigment, posterior coi neal deposits, aqueous flare and posterior 
sjnechias The condition was seen by a number of observers, who 
pionounced it choroideremia, even in the light of Verhoeff’s caution 
regarding confusion with retinal gliosis 

Magder’s case was that of a man aged 58 with no family or personal 
history of ocular disorder except for night blindness, which had always 
existed but had become worse during the last ten years He had low 
nryopia, correctible to 20/20 and 20/30, with fields contracted to within 
10 degrees of fixation plus a narrow crescentic peripheral area The 
choroid was absent m each eye except for the macular region and the 
extreme periphery A few remaining choroidal vessels were seen, as 
were several clumps of pigment 

The condition is always bilateral , occurs almost invariably in males , 
is usually associated with night blindness and sharply contracted visual 
fields, but often with relativeh unimpaired central vision, and in the 
majority of instances occurs in persons with myopia of moderate degree 
The history of defective vision and visual fields is usually of long stand- 
mg going back as far as the patient can remember m most cases, and 
the process has often remained stationary during the life of the patient 
A few cases have been reported in brothers , but in no instance has there 
been consanguinity in the parents, nor has am authentic case been found 
of the existence of the same condition in a parent or a grandparent or 
m offspring 

REPORT Or A CASE 

D H, a white man aged 29, was admitted to the eve clinic of the Manhattan 
Eye, Ear and Throat Hospital, service of Dr R Townley Paton on March 6, 1945 
His chief complaint was night blindness, which had always been present but 
which he claimed had increased somewhat in the past few vears Dark adapta- 
tion had always been difficult, and distant vision had alwavs been poor without 
glasses With glasses his central vision had been such as to enable him to do 
clerical work Central color vision was not impaired 
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The family history was negative for consanguinity and was otherwise irrelevant 
except that two uncles were said to have had poor vision, the nature and cause 
of which were unknown No evidence could be obtained pointing to syphilis in 
the past history of the patient or of lus family , there was no recollection of ocular 
or cranial injury’ or of any’ ocular inflammatory disease 

The physical examination revealed an entirely normal condition as did dental 
and rhinologic examinations, roentgenologic studies of the chest, urinalysis, the 
Wassermann test, the Mantoux test and hematologic studies 

Visual acuity’ was 5/200 m the right eye, improved to 20/200 with — 6 
D sph 2 — 2D cyl , axis 180, and 10/200 in the left eye, improved to 20/30 
with — 4 50D sph C — 1 25 D cyl, axis 180 The visual fields were found to 
be reduced to within 5 degrees of fixation m each eye, using a 10 mm white 
stimulus at 330 mm 

The lids, lacrimal apparatus, conjunctivas and corneas were normal, the 
anterior chambers were of normal depth, the irises were normal, the pupils 
reacted properly both directly and conscnsually to light and in accommodation 
and dilated readily with mydriatics to disclose a clear lens and vitreous Trans- 
illumination was similar to that seen m albinotic eyes Intraocular tension was 
soft All extraocular movements were unimpaired 

Ophthalmoscopic Erammatwu — Right eye The disk was of good color with 
sharp margin and a small physiologic excavation, the lamina cribrosa was not 
seen The retinal arteries and veins were of normal caliber and distribution 
A pyriform area 3 by 1J4 disk diameters in the macular region and a small 
pink spot between this and the disk were all that remained of the choroid, the 
rest of the fundus appearing as a faintly stippled white, with a few scattered 
pigmented areas, as shown in figure 1, and one rather dense area lying m 
the macular region, and possibly accounting for the fact that central acuity in 
the right eye could not be improved beyond 20/200 Passing just behind this 
patch of pigment was a group of five choroidal vessels, which had perforated 
the sclera, branched and fanned out temporarily to fade away after running 
behind an ascending branch of the inferior temporal vein A few other branches 
of the posterior ciliary vessels were seen perforating the sclera, superior and 
nasal to the macular region, while tvt’o entered the globe about 3 disk diameters 
temporal to the macula, passed behind a clump of pigment and faded away as 
they coursed peripherally 

Left Eye The disk was of good color, but there was a faint blurring of 
the margins, only a suggestion of a physiologic excavation was evident and 
no lamina cribrosa was visible The retinal vessels were normal A round 
area, 3 by 3 disk diameters, in the macular region, a small T-shaped area 
superior and temporal to the disk and a faint spot in the temporal periphery 
were the sole remnants of the choroid m this eye The rest of the fundus was a 
faintly stippled white with a few pigment areas, one of which plainly lay behind 
a branch of the superior temporal artery and vein Emanating from the macular 
regions were a few choroidal vessels, most of which coursed temporally for a 
short distance and disappeared, while one traveled nasally and upward to lose 
itself behind a branch of the superior temporal vein A somewhat unusual 
feature was the striking difference m macular vision in the two ey’es In spite 
of the fact that m each eye the choriocapiliaris and the pigment epithelium of 
the macular area were spared, there was ophthalmoscopic evidence of macular 
degeneration m the right eye This was probably quite independent of the 
choroideremia, since it is conceivable that an eye which has more than 6D of 
myopia may show macular changes in its own right 
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COMMENT 

The knowledge of the nature and etiology of choroideremia is largely 
speculative owing to the absence of histologic data Mann 10 expressed 
the belief that the defect is due to failure of the posterior ciliary arteries 
to develop or is associated with failure of the outer la}er of the optic 
cup to produce pigment She stated 

The choroidal net seems to develop wherever mesoderm is in contact with pig- 
ment epithelium It appears with the pigment and seems to be in some way 
related to this, m that if for any reason pigment is absent over an area of the 
surface of the optic cup, the choroid is absent also 

She cited the instance of a certain area below the optic nerve m birds 
which is normally unpigmented and over which choroid does not develop 
Collins and Mayou attributed the condition to failure m the formation 
of blood vessels m the inner part of the mesoblast except for the vessels 
supplying the macula 

In explanation of the sparing of the macular region, Connor 11 said . 

The analog in embryonic life of what is later the macular area of the fundus 
is a spot in the outer surface of the secondary optic vesicle where the first signs 
of differentiation of the mesoblast into sclera and choroid are seen, the first 
appearance of the choroid being manifest by a tiny plexus of capillaries at this 
point Hence, in seeking an explanation of the cause of choroideremia, we must 
consider that differentiation of the mesoblast of the secondary optic vesicles into 
sclera and choroid began in a normal way and at the normal point, but for 
some reason was arrested when only the macular region was supplied with choroid 

Nettleship explained the appearance of patches of pigment by the 
fact “that the retinal epithelium is laid down m the first few weeks of 
embryonic life before the choroid which is to nourish it has been differ- 
entiated , therefore, if the choroid atrophies or does not develop, we should 
expect that the epithelial pigment, so far as it has been formed, would 
retrogress and migrate ” 

DIFFERENTIAL DIAGNOSIS 

Choroideremia must be distinguished principally from retinitis pig- 
mentosa, gyrate atrophy, choroidal sclerosis and massive retinal gliosis 

Uncomplicated retinitis pigmentosa is easily differentiated by the 
presence of many bone-corpuscle-hke deposits of pigment, the waxy 
pallor of the disks and the marked attenuation of the retinal vessels, all 
of which are absent m choroideremia 

The gyrate atrophy of Fuchs and Cutler characteristically begins in 
the periphery with numerous irregular areas of choroidal atrophy, sepa- 
rated by normal-appearing fundus These areas grow larger and often 

10 Mann, I The Development of the Human Eye, Neu York, The Mac- 
millan Company, 1928, Developmental Anomalies of the E-ve, ibid, 193/ 

11 Connor, A B Am J Ophth 2 553, 1919 
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coalesce, while concomitant atiopln dc\ clops in the aiea adjacent to the 
nerve head It is onl} the final picture which might he confused with 
that of choroideiemia, hut, unlike the latter, the histoi) is that of 
extremely slow' progiess o\ci a gie.it main jears 

Choroidal scleiosis is a degenerative vasculai disturbance of the 
choioid piimanh, and of Biuch’s membrane the pigment epithelium 
and the retina sccondanh This condition is more commonlj Jound in 
eldeih persons with eudence of vasculai changes elsewhere in the bod}, 
and the scleiotic process in the laigci choroidal vessels can be seen oph- 
thalmoseopicalh , espeeialh since these are frequenth set off against pig- 
ment, which has migiatcd into the mtenaseular spaces Some of this 
pigment nngiales into the lajcis of the retina as well often King ante- 
1101 to the letinal \csscls Colloid bodies or diusen, ma\ appear on 
Bruch’s membrane as an expression of degenerative changes of that 
structure The disk is frequenth pale and waxv while central visual 
acuitv, the visual field and light sense deteriorate progressive!} and to 
a marked degree 

Massive Gliosis VcihoefT 1 - implied that the diagnosis of true 
choroideremia depends on the complete absence of choroid except for 
the macular region, the absence of pigment and an absolutelv white 
scleia visible throughout the fundus He claimed that mam so-called 
cases are in fact eases of retinitis pigmentosa with choroid intact but 
hidden from view by widespread, deep-seated retinal gliosis Bv wav 
of illustration, he mentioned 5 cases of retinitis pigmentosa in one familv, 
in 2 of which (both of males) the fundi closelv resembled the classic con- 
ception of choioideremia, and he suggested that widespread gliosis accom- 
pan}ing retinitis pigmentosa is a male chaiaacristic 

Careful study of the fundi in the present case, as well as of the 
paintings in the papers of Parker and Fiahck and of Benjamin Friedman, 
leads me to doubt gieatly that gliosis in these cases could have been so 
widespread and massive as to produce fundi of such pallor and }et fail 
to obscure those few choioidal vessels outside the macular region In 
all three papers choroidal vessels may be seen as thev perforate the 
sclera, testifying to their depth in the choroid Surely, gliosis sufficient 
to obscure the more superficial chonocapillaris and pigment epithelium 
should have hidden these deeper vessels as well I would suggest this 
point as a criterion for differentiating massive gliosis and choroideremia 

SUMMARY 

A case of choroideremia is presented m a white man aged 29 with 
model ate myopia and some macular degenerativ e changes in one e} e w ith 

12 Verhoeff, F H Retinitis Pigmentosa with Widespread Gliosis So-Called 
Choroideremia, Arch Ophth 27 688 (April) 1942 
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resultant acuity of 20/200, while vision in the opposite e> e was correctible 
to 20/30 The salient points of typical choroideremia are outlined, 
and the more recent cases m the literature (published since Bedell's 
review, m 1937) are briefly summarized In the absence of histologic 
data, some of the published speculations regarding the cause and nature 
of the disease are reviewed Finally, a brief differential diagnosis of 
choroideremia, retinitis pigmentosa, gyiate atrophy, choroidal sclerosis 
and massive gliosis is presented 

983 Park Avenue 
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ADALBERT FUCHS, MD 
VIENNA, AUSTRIA 

Translated from the German by Erich Pressburger, MD, San Francisco 

A CONUS inferior, which is spoken of in English-speaking countries 
as the Fuchs coloboma, after my father, is located below and either 
to the temporal or to the nasal side of the disk It sometimes has a 
horizontal 1 or a sonicu hat oblique straiglit line at the edge of the disk 
and is characterized by the fact that the lower half of the fundus usually 
has less pigmentation than the upper half The error of refraction of 
the lower half of the fundus is also frequently greater than that of the 
upper Myopia is found in a majority of the cases In histologic sec- 
tions, a thinning of the sclera has been noted in the lower quadrants 2 
A nasal conus 3 occurs less frequentlj than the inferior conus and 
often shows a lesser degree of pigmentation of the fundus on the nasal 
side and occasionally a bulging of the sclera, which can be determined 
by the difference m refraction of this area In the cases of nasal conus 
the fovea frequently lies closer to the disk than normally While the 
bhndspot is situated in the normal position with respect to the fixation 
point, my father w r as able to observe in 2 cases on histologic examination 
that there w r as a considerably shorter distance between the margin of 
the disk and the fovea 4 There is nearly always an inverse type of 
arrangement of vessels in the cases of nasal conus, and in these cases 
a medium or a great degree of myopia is apt to be present The fol- 
lowing cases indicate that myopia has a special connection with the nasal 
conus 

Case 1 — A woman aged 51 had a large nasal conus m the right eye adjoining 
a round disk, without any inverse type of vessel arrangement, and a myopia 
of 15 D , while m the left eye there was a normal fundus with normal refraction 

Case 2 — A man aged 54 had a nasal conus and a myopia of 10 D m lus right 
eye, while in the left eye he had an inferior and a nasal conus and a mj opia of 7 D 

1 Fuchs, E Lehrbuch der Augenheilkunde, ed 17, Vienna, F Deuticke, 
1944, lllus 10, pi 1 

2 Fuchs, A Die Erkrankungcn des Augenhintergrundes, V ienna, F Deuticke, 
1943, illus 1, pi 4 

3 Fuchs, 2 illus 4, pi 1 

4 Fuchs, E Klin Monatsbl f Augenh 62 433, 1919 
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As Roenne 5 has demonstrated, in cases of nasal conus the nasal parts of the 
fundus show a greater degree of myopia than the macular region or the temporal 
fundus 

There are occasional cases in which changes occur at the disk which 
resemble the nasal conus but which are something -quite different They 
have not attracted much attention until now, but they are entitled to 
special notice In these cases, on the nasal side of the optic nerve one 
finds changes which look exactly like those on the temporal side of the 
optic nerve m cases of high myopia, namely, large atrophic zones of 
the choroid (circumpapillary atrophy), which extend toward the nasal 
side more than toward the temporal side As such eyes are myopic, I 
propose to call these changes “myopia mversa ” In the course of twenty 
years, I have made notes on 14 such cases and have drawn schematic 
sketches of the fundi 

Case 1 — A woman aged 75 had vision of 6/18 in the right eye with a — 4 D 
lens The disk showed an inverse type of vessel arrangement, and at the nasal 
margin of the disk there was a sharply defined zone, measuring 3 by V/ 2 papilla 
diameters (p d.) This zone was white and somewhat yellowish m parts, partly 
dotted and more extensive in the upper than in the lower region (fig 1) There 
were no changes in the vessels m this region Below the disk there was a blurred, 
reddish area, % p d in size, next to the margin of the disk The nasal half of 
the fundus had a lighter pigmentation and appeared albmotic, while temporal to 
the disk the fundus was tessellated Retmoscopic examination could not be 
performed because of heavy opacities in the vitreous The fovea seemed to he 
closer to the margin of the disk than normally The blmdspot was enlarged at 
the top and even more so at the bottom There was no change in its position, 
however The left eye showed a myopia of 1 5 D and had a wider zone of 
atrophy of the pigment epithelium at the nasal side of the disk, but not so broad 
a one as the zone in the right eye An inverse type of vessel arrangement was 
also present In both eyes this disk looked perfectly round 

Case 2 — A 14 year old boy when seen in December 1925 had a refraction of 
— 3 5 D sph C — 125 D cyl, axis 20 in the right eye The disk showed an 
inverse type of vessel arrangement and was somewhat oval At the nasal margin 
of the disk there was a half-moon-shaped area of atrophy of the pigment epithelium 
The pigmentation of the fundus was not as pronounced nasally as temporally 
The fovea seemed to be normally distant from the disk In the left eye, there 
was a refraction of —3 00 D sph C — 2 5 D cyl , axis 10 The left disk showed 
only an inverse type of vessel arrangement and had a long, vertical oval form , 
but here again the nasal fundus was less pigmented than the temporal In 1943 
I was able to examine this patient again, after an operation had been performed 
elsewhere for divergent strabismus The operation was not entirely success- 
ful, as he still had a divergence of 20 degrees The patient at this time was 32 
years of age The refraction m his right eye was 8 00 D sph _ 1 00 D 

cyl, axis 15 Thirty degrees nasal to the fovea, the refraction was 15 00 D 

sph C — 1 00 D cyl , axis 25 The atrophic zone had become larger and 
surrounded the disk. Nasally, this zone was 1% p d wide, while on the temporal 

5 Roenne Klin Monatsbl f Augenh 5/ 512, 1916 
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side it was extremely narrow (fig 2) Above the fovea, a small, white atrophic 
spot had developed A similar white spot lav nasal to the disk and had an 
irregular pigmentation, like a small pigment dot, which also showed tip in the 
} ellowish atrophic zone The left ej c had a refraction of — 2 5 D sph 3 — 2 00 
D c> 1 , axis 15 Thirty degrees nasally from this fovea, the refraction was 

— 10 00 D sph C — 3 00 D cvl , axis 177 The disk showed the same \ertical 
oval formation, with an imerse t\pe of vessel arrangement, as previously men- 
tioned In both e\cs, the lack of pigment in the nasal fundus was very conspicuous 
The fovea seemed to be at a normal distance from the disk This was the onlv 
case in which I had an opportunit\ to make examination after a long intcnal 

1 noted a definite increase of the imopia in the right t\e, with a msal atrophic 
zone, and this had become appreciablj larger \\ hen I saw the zone on the 
patient’s fourteenth birthday, I noted on the nasal side onl\ a white, halt-moon- 
shaped area, but in lus thirtx -second \ear circumpapillarv atropln had dc\ eloped 
In addition, a pigment spot had formed in the atrophic section, and other atrophic 
spots could be discerned in the fundus From the fact that this c\e alone disclosed 
a considerable increase of nnopia, while the other, with a negligible increase 
m the refraction, showed no change in the disk one might deduce that there was 
a real connection between the atrophic zone and the mvopia, evidently, the atrophic 
zone was already considerably dey eloped at a time when the nnopia of the pos- 
terior pole yeas insignificant Two points yvere interesting First, the patient 
had a dnergent squint of the left eye this eye had no particular nnopia and 
had become amblyopic His vision of 6/8 in 1925 dropped to perception of hand 
movements without anj changes in the fovea One would have expected just 
the opposite, namely, that he would be amblyopic and would squint with the right 
eye, this eye being myopic and showing pronounced changes in the fundus Second, 
m spite of the marked difference in the refraction of the posterior pole, there 
existed a considerable degree of nnopia of the nasal fundus, as a result of the 
bulging of the nasal sclera in both eves On retmoscopic examination, it was 
obvious that in the left eye a much higher degree of astigmatism appeared in 
abduction than when the patient looked straight ahead In the right eve I found 
the same astigmatism in the two positions, namely, in abduction and when the 
patient looked straight ahead In the left eve, however, not only did I find an 
increase of from 2 to 3 D in cylinder, which might have been due to marginal 
astigmatism, but I also observed that the axis was 15 degrees and the axis of the 
nasal fundus was 177 degrees This striking discrepancy of the axes was probably 
due to the torsion of the eve when turned to the side 

Casf 3 — A man aged 56 had a refraction of — 2 25 D sph C — 1 00 D cvl 
axis 180 in the right eve, an inverse type of vessel arrangement, an oval and 
oblique disk and a large conus on the temporal side and below He also had 
arteriosclerotic retinopathy with occasional white spots and hemorrhages (fig 3) 
In the left eye I found lus refraction to be — 3 00 D sph C — 2 50 D cvl, axis 
10, here, too, the disk was oval but in a vertical position Tbc distribution ot 
the vessels was inverse, and nasally there was an adjacent atrophic zone about 

2 p d wide and 2 % p d high At the same time, three fourths of the disk 
was surrounded bv the atrophic zone Several retinitic spots were also found, 
with no marked difference in the pigmentation between the nasal and the temporal 
fundus 

Case 4 — A woman aged 63 complained that objects were distorted with her 
right eye Vision m the right eve was 6/60 with a correction of — 4 00 D sph C 

— 1 00 D cyl , axis 180 and 6/60 in the left eve with a — 4 00 D lens In both 
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eyes there was an absolute central scotoma, and the right eye showed metamor- 
phopsia Both disks were round, the distribution of the \essels was imerse, 
and at the nasal side of the disk there w ; as a cleancut, y ell own sh region, 2 l / 2 p d 
wide, where there had evidently been absorption of pigment epithelium In the 
macula of the right eye, there w r as a small Fuchs spot In the left eye, a some- 



Fig 2 —Right eye — 8 00 D sph _ — 1 00 D cyl , axis 15 , left eye — 2 50 D 
sph _ — 2 00 D cyl , axis 15 



w hat larger, white, cleancut spot was MSible m the macula, possible an old Tuch< 
spot An incipient cataract made retmoscopic examination impossible (fur i 

Case 5— A middle-aged woman had a correction of — 7 00 D for each eve, 
gmng Msion of 6/18? Each eye had a slightly eertical oeal disk, with 
imerse arrangement of the ees<els, the disk was surrounded be a clear rone 
resembling circumpapillary atrophy on the temporal side, icre it i as rati er 


»o 
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narrow On the nasal side, the zone measured 1 J4 p d Figure 5 A shows the left 
eye One can see a considerable conus of supcrtraction and a blur of the temporal 
margin of the disk, as a result of which the atrophic zone appears wider than it 
really is In the nasal part of the atrophic zone a small retinal artery originates, 
which, although it does not show a hook or bow at its source, most likely springs 
from the choroid Nasally the fundus in both eyes was albinotic, strikingly 
resembling the fundus m a myopic eye and showing m the left eye an atrophic 

posterior vottex vein In the left eye, 3 p d nasally and below the disk the 

fundus was very bright, temporally the fundus was reddish brown Retinoscopic 
examination of the left eve showed a refraction of — 4 50 D sph C — 5 50 D 
cyl , axis 162 Twenty degrees nasally from the disk the refraction was the same 
The fo\ea seemed to be located closer to the temporal margin of the disk than 
normally The bhndspot revealed an enlargement in the right eye in all direc- 
tions The bhndspot of the left c\c extended from 9 to 21 degrees (fig 5 D) 
Whereas in all cases previously mentioned an atrophic zone v as found chief!} 

on the nasal side, in the last case a \ery pronounced circtimpapillar} zone of 



Fig 4 — Right eye — 4 00 D sph 3 — 1 00 D c>l , axis 180, left eye — 400 
D sph 

atrophy was present in both eyes, which was greatly extended toward the nasal 
side An area on the nasal side was distinctly albinotic in type Retinoscopic 
examination in the horizontal meridian revealed the same refraction nasal to the 
disk and at the posterior pole , but, as the fundus was especially light nasally and 
below, one could have been confronted with a high myopia It seems that in this 
instance the bhndspot extended quite a bit closer to the fixation point than normally 

Case 6 — A middle-aged woman had 5/5 vision in the right eye with — 0 5 00 
D cyl , axis 100 She had an inverse type of arrangement of the vessels, a round 
disk and a small nasal conus Vision of the left eye was 5/12 with a correction 
of — 5 00 D sph 3 — 1 50 D cyl, axis 140 The vessels showed an inverse 
arrangement, and the disk was vertically oval, looked somewhat smaller than 
normal and was decidedly dark red It was surrounded by an atrophic zone, 
rather narrow on the temporal side but nasally over 1 p d in width (fig 6) 

Case 7 — A middle-aged woman had a myopia of — 5 D in each eye and there 
was a large nasal atrophic zone, which in the right eye broadened somewhat on top 
and in the left eye spread out nasally and horizontally In the right eye a cilio- 
retmal vessel originated at the temporal margin of the disk and extended toward 
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the macula, while at the lower margin of the disk m the left eye a small, hook- 
shaped vessel, similar to a cilioretmal vessel, could be seen running downward 
Pigmentation was the same on the two sides The distribution of the vessels was 
inverse (fig 7) 

Case 8 — A man aged 54 had scars on both corneas, which made retmoscopic 
examination impossible He had 5/18 vision m the right eye with a — 10 00 D lens 



Fig 5 — A, fundus of the left eye , B, field of the left eye, with enlargement of 
the blindspot 



cyl , axis 140 



1 50 


snd nasal to the disk there was an atrophic zone 1 p d, wide (fig 8) This e\e 
was extremely divergent Vision in the left eye w'as 5/18 with a ID lens, and 
an atrophic zone extended nasally downward from the oblique, oial disk, ending 
in a pinpoint The outline of this zone was rather blurred abo\e The distribution 
of the vessels was inverse on both sides, and the pigmentation of the fundus v as the 
same throughout 
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Case 9 — A man aged 69 had 5/12 -vision m the right cjc with a — 1000 D 
C 100 D cjl, axis 180 There were a normal distribution of the vessels and 
circumpapillary atrophv, which was more marked on the msal side than on the 
temporal The pigmentation of the fundus was the same in the two eyes With 
— 1 00 D sph C — 1 50 D cjl, axis 100, vision in the left cjc was 5/6 There 
was an atrophic zone \ l /z p d wide at the nasal side At the upper margin of 





10 00 D sph , left cj c — 7 00 D 


sph 



Fig 9 — Right eye — 10 00 D sph C — 1 00 D cjl, axis 180, left eje 
— 1 00 D sph 3 — 1 50 D cyl , axis 100 


this zone heavy choroidal vessels could be seen The distribution of the retinal 
vessels was inverse (fig 9) Retmoscopic examination of the left eye gave the 
following refraction fovea, — 1 00 D sph 3 — 2 00 D cyl, axis 100, nasal to 
the fovea, — 3 00 D sph C — 3 00 D cjl, axis 100, temporal to the fovea, 
+ 0 50 D sph 3 — 2 50 D cyl, axis 115 There existed a slight ectasia of the 
nasal sclera 
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Case 10 — A man aged 31 had 5/8 vision in the right eje with a correction of 
— 11 D There was an atrophic zone of the choroid 1/ p d wide on the nasal 
side The nasal half of the fungus of each eye was considerabl} less pigmented 
than the temporal half There was an mveise arrangement of vessels m both ejes 
Vision in the left eye was 5/8? with a — 10 00 D lens At the nasal side of the disk 
there was an atrophic zone % p d wide (fig 10) Retinoscopic examination 
revealed the following refraction Right eye fovea, — 10 00 D , 30 degrees 
temporally, — 6 00 D , 30 degrees nasally, — 14 00 D Left eye fovea, — WOOD , 
30 degrees temporally, — 6 00 D , 30 degrees nasally, — 15 00 D There was, 
therefore, a pronounced ectasia of the nasal scleral region, wdnch was somewhat 
greater in the eye with the large atrophic zcne The difference in the refraction 
temporally and nasally was 6 to 8 D , and w'as consequently considerable 



Fig • 10 — Right eye — 11 00 D sph , left eve — 10 00 D sph 



Fig 11— Right eye — 5 00 D , left eje- —4 50 D 


Case 11— A man aged 73 had tiny corneal scars on both eyes Vision in the 
right eye was 5/12 with a — 500 D lens, and nasal to the disk he had an atrophic 
zone 1 p d in width In the left eye vision w-as 5/12 with a —4 50 D lens 
(fig 11), and an area of circumpapillary atrophi developed from the nasal atrophic 
zone, which was % p d wide temporally and 2 p d wade nasally An imerse 
arrangement of vessels was present in both e^es The fundus showed onh a little 
difference in the pigmentation between the nasal and the temporal ha 

Case 12— A man aged 42, w'hose vision was 5/5 in the right C 3 C with — a W D 
sph 3 — 1 00 D cyl , axis 50, had a reddish, half-moon-shaped halo nasal to the 
disk, measuring about 1 p d and bordered lw a narrow, whitish band He had an 
inverse arrangement of vessels, and the pigmentation of the fundus was the same 
throughout In the left e\e, \ision was 5/5 with a 5 5 D sph 1 00 D c>l , 
axis 180, and there w r as the usual temporal conus (fig 1-) 
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Case 13 — A woman aged 30, with a refraction of — 10 50 D sph C — 1 00 D 
cyl, axis 15, m her right eje, had -vision of 5/12 There was an atrophic zone, 
1 p d wide at the nasal side of the disk, which nearly surrounded the disk In the 
left eye, vision was 5/12 with a correction of — 9 50 D sph C — 1 00 D cyl , axis 
20, and there was a similar atrophic zone, 1 p d wudc nasal to the disk, which was 
wider in the upper than m the lower half Both ejcs had an inverse type of 
vascular arrangement, and the fundi were albinotic on the nasal side and reddish 
brown on the temporal side, so that the choroidal vessels were not visible here 
(fig 13) 



Fig 12— Right eje — 5 50 D sph C — 1 00 D c\l , axis 50 



Fig 13 — Right eje 0 50 D sph C — 1 00 D cjl, axis 15, left eye — 9 50 D 
sph _ — 1 00 D cjl , axis 20 




Case 14 — A woman aged 70 had a mature cataract m the right eye, and m the 
left eye vision was 5/18 with a correction of — 11 00 D In addition to an incipient 
cataract and many opacities in the vitreous of the left eje, there was an atrophic 
zone in the choroid running nasallv from the disk, 1J4 p d wide, and almost 
completely surrounding the disk The vessels were inverse m distribution, and 
the pigmentation of the fundus was the same throughout (fig 14) 

The cases described here are not all that I have seen They occurred 
so often that I ceased to make a record of all of them When I started 
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to collect data on them m 1926, I made notes of 6 instances of which 
only two sketches and a colored picture are available In 1944, I have 
memoranda on 4 cases (9 to 13) In all these cases I observed an 
extended light, sharply defined area at the nasal side of the disk, cor- 
responding to what one finds at the temporal side m high myopia 
I therefore call this type of change m the fundus “myopia mversa ” One 
is dealing here with a zone m which the pigment epithelium has become 
atrophic, so that the choroid and sclera shine through with a yellowish 
or whitish color, and m which the choroid seems to be everywhere 
atrophic (fig 1) Usually this atrophic zone lies nasal to the disk m 
a straight line, and only occasionally runs slightly oblique, either nasally 
and above or nasally and below (figs 7 and 9), but joins the disk on 
the nasal side Thus, this zone, with its exact nasal position, is dis- 
tinguishable from the congenital conus on the nasal side, since the latter 
rarely lies strictly on the nasal side, but more often is nasal and below 
The outline of the nasal zone is usually clear everywhere (fig 12) Only 
once did it appear intermittently blurred (fig 8) The atrophic zone 
m myopia mversa generally is considerably larger than one would expect 
from the amount of refraction I have never found a small, half-moon- 
shaped atrophic zone on the nasal side of such a degree as that which 
one ordinarily sees with myopia of 3 to 4 D , and which is perhaps 
l A to y 3 p d wide Often, the nasal zone is rather wide, 1 to 2 p d , and 
not infrequently the atrophic zone surrounds the disk, analogous to 
circumpapillary atrophy, as I had an opportunity to observe m 5 cases 
(figs 2, 5, 6, 9 and 11) 

The distribution of the vessels is nearly always inverted Once 
(fig 9) I found a normal distribution of vessels m the right eye, vhich 
showed circumpapillary atrophy with a marked nasal extension The 
myopia of that eye was — 10 D , while examination of the left eye disclosed 
a myopia of — 1 00 D C — 1 50 D cyl , axis 100, with a nasal atrophic 
zone iy 2 p d wide and an mveise arrangement of vessels The cir- 
cumpapillary zone on the nasal side with a normal distribution of the 
vessels of the right eye in a case of high myopia leads me to presume 
that such an instance represents a transition from ordinary mjopia to 
myopia mversa 

Pronounced supertraction of the temporal margin of the disk is not 
present ordinarily m cases of myopia mversa In case 5 onl} nas one 
able to see a certain supertraction of the temporal margin of the disk 
(fig 5), because this was very haz} and partiallj covered the \esscl 
funnel I found pronounced supertraction of the temporal margin m 
the case shown m figure 15, to v Inch I shall refer later, in this case 
I found a vide nasal atrophic zone, but no nnopia Also, in a case 
to be mentioned later one of inferior nnopia, the upper margin of the 
disk was blurred and showed actual supertraction over the disk. Bor- 
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deis of the nasal zone are generally sharply defined only in one eye 
(fig 2), the zone appearing 1 eddish and being ended by a white band 
In another case (fig 8) part of the 7one was not clearly outlined 

The nasal zone is usually homogeneous in coloi I once found pig- 
ment in this legion (fig 2), and at anolhci tune choroidal vessels 
appealed (fig 9) , again a vessel oiigmated in the margin of the 7 one 
below, which formed a hook and ran down and temporally (fig 7) 
From its appearance, one can he sute that one is dealing with a condi- 
tion analogous to a myopic conus and circumpapillaiy atrophy on the 
temporal side, and not a congenital anomaly, in these cases in which 
there is an atrophic /one nasally Case 2 furnishes comincing proof, 
in this case a citcumpapillary atrophy developed in the patient’s thirty - 
second yeai from the wide nasal /one which I had preMOusly sketched 
when he was 14 years old Theic was, therefore a progressne change 
in the fundus 

It is manifest that a genuine nasal conus docs not exist m these cases 
I have never seen a combination of a typical nasal conus and an atrophic 
7one In high myopia there is usually no difference between the tem- 
poral myopic conus and an extended temporal oi circumpapillary atrophy 
of the choroid, but there is a great difference between the myopic conus 
and the nasal conus A myopic conus develops slowly and becomes 
wuder, usually about the tenth year, while the nasal conus represents 
a congenital abnormality and usually does not undergo any of the changes 
similar to those in the inferior conus The disk w r as usually vertically 
oval in cases of myopia imersa (figs 2 and 3) or obliquely oval (case 7), 
but a W'lnte crescent was never visible beside the disk as one finds it 
sharply defined at the nasal margin I seldom saw an atrophic zone 
below like those on the nasal side, which is remarkable since the inferior 
conus can be found more frequently' than the nasal conus I shall refer 
to this question later In the right eye in case 3 the w r ide conus seen 
below and inside is a congenital one and can be easily' distinguished from 
the wide atrophic zone on the nasal side 

The fovea appeared to be closer to the disk than it is normally, but 
examination of the bhndspot show'ed it to be normally distant from the 
fixation point but a trifle enlarged dow'mvard (case 1) As in the case 
of a real nasal conus, I believe that the fovea is often closer to the margin 
of the disk than normally This is generally not true in the case of the 
nasal atrophic zone Only in case 5 did the fovea seem to be closer to 
the temporal margin of the disk, and the enlargement of the bhndspot 
extended from 9 to 21 degrees The center of the bhndspot corre- 
sponded, therefore, to the center of its real position 

In 5 cases the pigmentation of the fundus w'as less pronounced on 
the nasal than on the temporal side while in the other cases it was the 
same everywhere There is, therefore, a pigmentation of the fundus in 
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these cases similar to that m cases of inferior conus In case 1 only 
a minor difference m the pigmentation of the two halves of the fundus 
existed In case 5 a considerable difference appeared 

In these cases of myopia mversa the visual acuity varied fiom 6/6 
to 6/60 In a few cases it was better than one usually expects with 
ordinary myopia of the same degree In case 10 vision was 5/8, and 
m case 9 it was 5/12 with a correction of — 10 D sph 3 — 1 D cyl , axis 
180 The patient was 69 years old, and for a person with myopia of 
this age such an acuity can be considered very good 

The degree of myopia of the nasal atiopluc zone is quite different 
What appears conspicuous and important is that the extension of the 
nasal zone is caused less by the degi ee of mv opia than is the extension of 
the temporal zone m ordinary myopia In the latter, one can estimate 
the approximate amount of myopia from the appearance of the fundus 
This cannot be judged, however, from the nasal zone, because with very 
slight myopia one finds large changes at the disk In case 4 there was 
a particularly wide zone with a myopia of 4 D , in case 14, a very large, 
comprehensive nasal zone with a myopia of 1 D , and m case 3, a zone 
2p d in width with a myopia of 2^4 D It is interesting to speculate 
on the width of the atrophic zone m relation to the amount of mj opia, 
which can be done in case 9 In the right eye, a zone of circumpapillaiy 
atrophy existed with a myopia of — 10 D , which was wuder nasally than 
temporally The arrangement of the vessels w as normal The left e) e 
showed a wide nasal atrophic zone of 1J4 p d with inverse type of dis- 
tribution of the vessels and a myopia of 1 D One could assume from 
the width of the atrophic zone that the myopia of the left eye should be 
at least as high as that of the right eye, and yet it was actuall} much 
low^er 

One of the clinical characteristics of mvei se myopia is an extended 
atrophic zone at the nasal side of the disk, which has the appearance 
usual with high myopia In the course of time this zone ma) become 
much larger Pigment spots and occasional isolated atrophic areas may 
appear m the fundus At the same time, the arrangement of the vessels 
is inverse 

It is strange that this change at the nasal side of the disk associated 
with myopia has not been described m greater detail It is not men- 
tioned m the “Kurzes Handbuch der Ophthalmologic ” My father men- 
tioned only 1 case which he had observed, and m which there was a 
nasal half-moon of 234 p d 6 He expressed the belief that if the disk 
had been surrounded and accompanied with atrophic spots it would 
have corresponded to the ophthalmoscopic picture of the fundus m a 
case of ordinary high myopia I cannot say whether these atrophic zones 
develop as an ordinary cn cumpapillary atrophy m cases of high mvopia, 

6 Fuchs, E Arch f Ophth 93:3S1, 1917 
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an which a temporal conus first becomes larger and wider and finally 
encloses the disk, but it is very probable In case 2, however, in which 
the patient was observed when he was 14 years old, a very large area of 
atrophy lay at the nasal side of the disk In cases of high myopia at 
this age, such zones can hardly be so well developed It is remarkable 
that a difference in refi action exists in the various parts of the fundus, 
which may very often be found m cases of myopia inversa In 4 cases 
(2, 5, 9 and 10) I detei mined the refraction of the posterior pole of the 
eye by retinoscopy and that at a distance of 30 degrees nasally therefrom 
The refraction in the right eje in case 2, in which a wide and nasal 
circumpapillary atrophy existed, was 7 D greater nasalh than in the 
posterior pole of the eye The left eye had also a myopia of approxi- 
mately 8 D higher on the nasal side, but had no nasal zone, although an 
inverse arrangement of vessels was present There is here a peculiar 
contradiction The amounts of refraction of the various parts of the 
fundus are practically the same, whereas the picture of the fundus and 
the appearance of the disk are entirely different The right e>e had 
become much more myopic from the fourteenth to the thirty-second >ear 
in the case of this patient The refraction increased from — 3 50 to 
— 8 00D, while the slight mjopia of 'the left eye remained practically 
unchanged Therefore, a progressive myopia existed in the right eye, 
while the myopia in the left eye remained stationary One could assume 
that a certain congenital myopia existed in both eyes, together with dif- 
ferences in refraction in the fundus and an inverse type of vessel arrange- 
ment, and that the circumpapillary atrophy of the right e)e was attribu- 
table to the progressive mjopia 

In case 9, the difference in refraction betw-een the temporal and the 
nasal side was 4 y 2 D In case 10, the difference between the temporal 
and the nasal side was 8 D m the right eye and 9 D in the left eye, 
and the difference between the fovea and the nasal side was 4 D in the 
right eye and 5 D m the left eye One can see from these findings that 
there exists an ectasia of the nasal part of the sclera, where the macular 
regions sometime participate At other times, the nasal side show's 
no higher refraction than the temporal parts of the fundus One might 
believe that the atrophic zone on the nasal side was caused by this ectasia, 
but this does not always seem to be the case, for m another instance the 
refraction at the posterior pole and that of the nasal part of the fundus 
were equal In this case, a narrower zone of circumpapillary atrophy 
existed than in the former case, and the nasal ectasia was not so exten- 
sive The nasal bulge in the sclera does not seem to be the only cause 
of the atrophic zone on the nasal side of the disk This is supported 
by the fact that considerable differences of refraction existed in those 
eyes in which no conus of the disk was revealed Rubert 7 described 


7 Hubert Ztschr f Augenh 20 512, 1916 
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2 such cases m which the disk was normal, except for an irregular type 
of vessel arrangement, and in which the refraction was considerably 
higher below than above In 1 case, refracton showed slight hyperopia, 
while below the myopia increased to — 8 00 D In the other eye, a 
slight myopia was found above, while below there was a pronounced 
myopia Such cases have rarely been observed, although they prob- 
ably occur more frequently than one might suppose 

The following case 8 falls under the head of myopia inversa A 
woman aged 32 had had poor vision from childhood and at 14 years of 
age wore her first pair of glasses, which were only slightly increased later 
Her parents and grandparents had not been myopic The disk and the 
distribution of the vessels were normal in both eyes The fundus was 
reddish brown, but nasally it suddenly became conspicuously tessellated, 
most likely due to a small amount of pigment in the pigment epithelium 
Vision in the right eye was Y with a — 11 00 D lens, in the left eye 
it was Yz with a — 6 00 D lens The cornea of the right eye had a 
refractive power of 60 5 D , and that of the left eye, 62 D m the hori- 
zontal meridian In the right eye, retmoscopic examination disclosed a 
refraction of — 11 00 D 3 — 1 50 D cyl , axis 25, and in adduction of 
30 degrees, a refraction of — 14 00 D 3 0 75 D cyl , axis 25 In the left 
eye, retmoscopic examination disclosed refraction of — 6 50 D 3 — 1 00 D 
cyl , axis 180 at the posterior pole, and m adduction of 30 degrees, a 
refraction of — 9 00 D 3 0 50 D cyl , axis 180 It is apparent that m 
this case there was a special, congenital myopia, which increased 
negligibly, which was common but m which the nasal part of the sclera 
showed a remarkable bulge There existed neither any abnormality 
of the disk nor any myopic stretching of the choroid In myopia inversa, 
the size of the nasal zone is also remarkable Why is it so large, even 
with minor degrees of myopia 7 The nasal ectasia may cause a special 
pull of the choroid, because here, between the nasal part of the ora serrata 
and the disk, there is a much shorter section of the choroid, and so the 
lamina vitrea and pigment epithelium are subject to more pull than in 
ordinary myopia, in which the pulling is effective on the temporal side 
and thus the entire posterior portion of the eyeball is included As 
previously stated, m 1 case (case 9) I found no particular bulge on the 
nasal side on retmoscopic examination , therefore, there must be another 
important reason for the special pulling on the nasal side Probably 
in cases of myopia inversa the optic nerve passes through the sclera in 
a reverse direction, for there always exists an inverse type of arrange- 
ment of the vessels m these cases Perhaps this exposes the nasal half 
of the disk more to the pulling 

I must mention a case here (Negrusch) in which the clinical picture 
approximated that of myopia inversa , onl} , the m} opia was lacking This 


8 Fuchs, 2 p 169 
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would contradict the view that a slight extension of the axis with a 
reversed direction of entrance of the optic nerve has any connection with 
the origin of the nasal zone A woman aged 67 had usion of 5/8 with 
— 1 50 D cyl axis 150 m the light eve and of 5/8 with — 0 50 D C 
— 1 75 D cyl , axis 140 in the left eje She had marked supertraction of 
the temporal margin of the disk in both e}es and a very wide and high 
atrophic zone at the nasal side of the disk in the left eye The arrange- 
ment of the vessels was inverse in both eyes The pigmentation was 
the same everywhere, and the fovea w\as normally distant from the 
margin of the disk (fig 15) Because of an external disease of the t\e, 
retinoscopic examination could not he performed The eye presented 
a pei feet picture of myopia mversa, perhaps there w'as a moderate 
lengthening of the axis, but this yyas compensated for by an especially 
flat lens or by a moderate curvature of the cornea 



Fig 15 — Right eye — 1 50 D cyl, axis 150, left eye — 050 D sph . 1 75 

D cyl , axis 140 

In this connection, I yvish to draw' attention to these cases m which 
a similar atrophic zone can be found beneath the disk yvith rnjopia 
They seem to be rare, and I have a record of onl) 2 

Case 1 — A man aged 39 had a small, t\pical inferior conus m his right eye, 
while in his left eye he had a wide, half-moon-shaped atrophic zone, V/ 2 p d in 
w ldth dow nward and a mi opia of 4 D 8 

Case 2 — A woman aged 56 consulted me because of diplopia Examination 
revealed an incipient cataract in each eye, which had produced a monocular 
diplopia The right ey'e had vision of 5/12 with a — 4 50 D lens and an inverse 
arrangement of the vessels , the disk was slightly oblique and oval, and there was 
a wide atrophic zone of the choroid with a small pigment spot downward, measur- 
ing about V /2 p d in width (fig 16) In the left eye vision was 5/12 with a 
— 4 50 D lens, but here the distribution of the vessels was normal Below the disk, 
a half-moon-shaped atrophic choroidal zone, ^ p d in width, could be seen with 
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a longitudinal pigment spot at its margin In both e\ es, the margin of the disk 
which lay opposite the atrophic zone was blurred and looked like an area of super- 
traction There was no difference in the pigmentation of the ’various parts of 
the fundus Retinoscopic examination was impossible because of irregularities of 
the lens 

It seems to me that this feature, which I might call myopia inferior, 
is rarer than myopia mversa a fact which is astonishing, since the real, 
congenital, inferior conus is so much more fiequent than the real, con- 
genital, nasal conus It would seem that these atrophic zones found at 
unusual places do not originate from a congenital conus , neither are the\ 
the offspring of a genuine conus , nor do they have any connection w hat- 
ever with them, but they are due to a pull, and this pulling seems to 
be more fiequent nasally than below 

As to the histology of the nasal conus I found two publications m 
which, unfortunatel) , no ophthalmoscopic examination had been done 
One record is my father’s, 0 and the other is Salzmann’s 0 The findings 



Fig 16 — Right eye — 4 50 D , left e\e — 4 50 D 


are veiy different In the case of Salzmann the ophthalmoscopic pic- 
ture showed a temporal conus, m which the optic nerve entered obliquel) 
into the retina The nasal margin of the porus opticus formed a wide 
angle, while there was a marked supertraction at the temporal margin, 
where the lanuna vitrea and the limiting tissue far ovei reached the w'alls 
of the porus opticus In the picture one has the impression that the 
optic nerve in the porus opticus makes a sort of bend, in which the 
nerve fiber bundles approach nasall} and turn just in front of the lamina 
toward the nasal side, just behind the cribriform plate Histologic 
examination by my fathei revealed no enlargement of the porus opticus 
on the nasal side, but showed a conical narrowing The retina wa c 
somewdiat drawn over the porus opticus tow arc! the nasal side, the lamina 
vitrea stopping at the limiting tissue and the ganglion cell kner and 
the nuclear layer being drawn over the nene tissue of the diA. \t 
the nasal side, the glass membrane began at the scleral opening, but 


9 Salzmann, M Arch f Ophth 143*r68, 1941 
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the pigment epithelium and the external layei s of the retina were missing 
for quite a distance Thus, one has two different lands of nasal conus, 
as well as two similar forms of temporal conus first, the broadening of 
the porus opticus where the broadened wall of the canal can be viewed 
from the front as a white half moon and, second, an atrophy of the 
pigment epithelium, by reason of which the choroid can be seen as a 
lighter, rather yellowish half-moon The latter can also be seen m cases 
of senile conus at the temporal side I have seen both forms m the 
inferior conus 

Salzmann expressed the belief that the nasal conus often is narrow 
and its outlines are blurred because the nerve fiber layer which passes 
the nasal margin of the optic foramen is considerably thicker on the nasal 
side than on the temporal side The nasal conus is often very narrow 
and blurred, possibl} because the broadening of the porus opticus is 
only slight This is not true in cases \\ ith an atrophic zone of pigment 
epithelium, as the illustrations show In these cases the borders are 
very sharp I am not sure \\ hcther the nerve fiber la} er in a nasal conus 
is really thicker at the nasal than at the temporal side This cannot be 
deduced from figure 6 of Salzmann’s article Perhaps here is a condi- 
tion similar to that in an inferior conus, in which the retina is thicker 
at the upper margin of the disk than at the lower 2 It has been assumed 
that the inferior conus has a relation to torsion of the eye, specifically, 
to the entrance of the optic nerve It is certain that m an inferior conus 
the lower half of the disk discloses early pathologic changes in certain 
diseases just as pronouncedly as the temporal half does in a normally 
formed disk I have found this in cases of glaucoma and of atrophy 
of the optic nerve In the early stages of glaucoma with an inferior 
conus, the first depression of the cupping is discovered below, and not 
temporally 10 If, in the case of disseminated sclerosis, pallor of the 
disk sets in and an inferior conus is present, one finds the pallor not 
in the temporal half, as is usually the case, but below It seems that 
m an inferior conus the nerve fiber layer is thicker at the upper margin 
of the disk than below, for I have seen a Weiss-Otto reflex above and 
not nasally, where it is usually found 11 This reflex is explained by the 
thick nerve fiber layer, which produces a prominence at the margin 
of the disk, and one has to assume that if this reflex is found to be 
displaced the thickest part of the nerve fiber layer corresponds to it 

It would be advisable to study the distribution of the nerve fiber layer 
bundles in a nasal conus m the red-free light m order to get a proper 
idea regarding their distribution and course 

10 Fuchs, 2 lllus 9, pi 2 

11 Fuchs, 2 lllus 1, pi 5 
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A myopia mversa, with the extended atrophic zone at the nasal side 
and the inverse type of vessel arrangement, leads one to assume that the 
distribution of the nerve fiber bundles is different and their course more 
twisted than is normally the case The extended nasal atrophic zone 
m myopia mversa seems therefore to correspond with the observation of 
my father, namely, that there is a simple atrophy of the pigment epi- 
thelium With regard to the histology of myopia inferior, I have found a 
record of this rare occurrence by Salzmann He described the case of 
a myopia with an inferior conus and an atypical staphyloma m the same 
direction 12 

12 Salzmann, M Arch f Ophth 54 337, 1902 The original text was not 
available to me 



A NEGLECTED CAUSE OF SECONDARY GLAUCOMA IN 
EYES IN WHICH THE LENS IS ABSENT 
OR SUBLUXATED 
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BOSTON 

G LAUCOMA developing ill an aphakic eve, either spontancousl) or 
following discission of a membiane ma\ he due to one of man) 
factors Among those most fiequentlv mentioned are dela)ed reforma- 
tion of the anterior chamber, prolapse of the ins, incarceration of the 
lens capsule or iris in the wound, adhesion of hyaloid membrane to 
the wound and anterior s)nechia of an iris pillar, each resulting ulti- 
mately in extensive peripheral anterior s\necluas Increased formation 
of aqueous from lrntation of the ciliarv bod), such as that resulting 
from traction during the needling operation, haS been postulated 
Retained lens cortex or vitieous in the anterior chamber maj mechani- 
call) block the angle and cause hypertension The glaucoma may some- 
times be secondary to iritis or uveitis 

When the lens is subluxated, it may press the iris forward on one 
side, so as to block the angle here When the lens is complete!) dis- 
located posteriori) , the glaucoma which sometimes occurs has been 
considered to be due in some cases to increased formation of aqueous 
from a ciliary body mechanicallv irritated bv the free-floating lens 
All ophthalmologists are familiar with the fact that when the lens 
is m situ seclusion of the pupil, with 01 without iris bombe, often 
causes secondary glaucoma It is common experience that this form of 
secondary glaucoma can be relieved if communication is reestablished 
between the chambers by transfixion of the iris or by iridectomy, 
unless the condition has persisted so long that the angle is permanently 
closed It is perhaps not so generally recognized that a similar cause 
for glaucoma can exist in eyes in which the lens is absent or dislocated 
It is the purpose of this communication to discuss this type of secondary 
glaucoma and to present illustrative cases from the literature and from 
our own experience Four types can be observed Though all four 
types are very similar, the mechanism of the block is slightly different 
in each, and they can be more easily consideied separately 

Read before the Section on Ophthalmology at the Ninety-Fifth Annual Session 
of the American Medical Association, San Francisco, July 4, 1946 
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1 Aphakic eyes, with or without iridectomy, m which the pupil is 
blocked by a membrane partly or wholly inflammatory 

2 Aphakic eyes, nearly always without iridectomy, m which the 
pupil is blocked by a herniation of vitieous through it, usually after 
discission of secondary cataiact 

3 Eyes m which after mtiacapsular extraction of the lens the pupil 
is blocked by adhesion of the iris to the intact hyaloid membrane 

4 Eyes with partial or complete subluxation of the lens backward, 
in which the pupil is blocked by a herniation of vitreous through it 

TYPES OF SECONDARY GLAUCOMA ASSOCIATED WITH ABSENCE 
OR SUBLUXATION OF THE LENS 

Type 1 — Aphakic eyes , with oi without mdectomy , in which the 
pupil is blocked by a membrane paitly or wholly inflammatory 

The first to recognize this t}pe of glaucoma was Bowman, 1 m 1865 
He stated 

But probably the iris will be found to be more or less bulged forward, showing 
accumulation of fluid behind it in a space not communicating through the pupil 
with the anterior chamber Often this bulging is partial or unequal, occasionally 
the pupillary margin is thrown aslant by it It is certain that a puncture 

of the bulging iris with a broad needle, opening a communication with the 
anterior chamber, usually suffices to relieve the heightened tension, and to cause a 
subsidence of the rising inflammation 

Since the ongmal description by Bowman, cases of this type have been 
occasionally reported m which the glaucoma has been overcome by 
means of needling, 2 by transfixion of the iris 3 4 or by iridectomy 1 

Cases 1, 2 and 3, described m detail in the appended case reports, 
illustrate type 1, block of the pupil by a membrane 

In case 1 a linear extraction had been done The pupil was relatively large, 
since both an iridectomy above and an lridotomy below had been done There 

1 Bowman, W On Extraction of Cataract by a Traction-Instrument with 
Iridectomy, with Remarks on Capsular Obstructions and Their Treatment, Ophth 
Hosp Rep , London 4 332, 1863-1865 

2 (a) Smith, P On the Pathology and Treatment of Glaucoma, London, 

J & A Churchill, 1891 ( b ) Chance, B Glaucoma After the Extraction of 

Cataract, Ophthalmology 6 565, 1909-1910 

3 Fuchs, E Ueber Transfixion der Ins, Ber u d Versamml d ophth 
Gesellsch 25 179, 1896 Low enstem, A Lanzentransfixion, Ztschr f Augenh 
67 68, 1929 

4 (a) Rumszewicz, K. Zur Casuistik des Glaucoms nach Staar-Operationen, 

Klin Monatsbl f Augenh 34 191, 1896 (6) Weeks, J E Glaucoma After 

Cataract Extraction, Tr Am Acad Ophth 28 162, 1923 (c) Piekarska-Miaczj n- 
ska, M Ueber das Verhalten des intraokularen Druckes an staroperierten Augen, 
Klin oczna 13 283, 1934 (d) Rislev, S D Glaucoma m an Aphahial E>e 

Three Years After Extraction Am J Ophth 16 328 1899 ( c ) Smith - n 
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was a very thin inflammatory membrane m the pupil The anterior chamber 
became steadily shallower as the tension rose, but it was a uniform shallowing 
and did not at all suggest ins bombe Under treatment with 2 per cent pilocarpine 
nitrate and 1 per cent epinephrine hydrochloride, the tension increased from 36 
to 48 mm , but this was immediately and permanently relieved, and the anterior 
cnamber deepened, with a simple incision of the membrane 

In case 2 the lens substance had been absorbed after needling m early childhood 
The pupil was 3 to 4 mm in size During the course of active iridocyclitis the 
anterior chamber became extremely shallow without ins bombe, and tension, 
which had previously been normal, rose rapidly to 45 mm The pupil was filled 
with a membrane After discission of the pupillary membrane, the anterior 
chamber became deep and tension normal Three months later the anterior 
chamber again became quite shallow', and this time typical iris bombe was noted 
The pupil w'as again completely occluded bv a membrane, and tension was 40 mm 
An lridotomy and diusion of the membrane were done with a Knife needle The 
next day the anterior chamber was deep and tension normal When the patient 
was last seen, twelve months later, there w'as an adequate pupillary opening, and 
tension was normal 

A third instance of pupillary block by a membrane is seen in the right eye 
m case 14 The patient had a mature cataract in the right eye, and acute 
glaucoma developed, eudcntly' secondary to swelling of the lens The tension 
dropped to normal with the use of strong miotics , and eight dav s after his 
admission, when the eye was almost quiet, an uneventful mtncapsular cataract 
extraction with iridectomy was done A Molent fibrinous intis developed within 
a few' days after the operation, it gradually quieted down, leaving a dense 
inflammatory membrane completely filling the pupil The pupil became somewhat 
drawm up Two months after operation there was no actne iritis, although the 
eye was still slightly congested The anterior chamber was shallow, and tension, 
which had previously been rather low', was 34 mm A double transfixion® of 
the ins was done near the periphery below The anterior chamber deepened at 
once and remained deep, and tension has been normal to date without medication 
A needling of the membrane will have to be carried out later 

In the first 2 cases needling of the membiane proved completely 
effective Such a procedure is not entirely without risk, however, for 
if normal vitreous lies just behind the membrane it may press forward 
through the opening and recreate a pupillary block In cases 1 and 2 
there had been long-standing iritis or uveitis, and quite possibly fluid 
vitreous In the third case it w'as considered wiser to reestablish com- 
munication between the chambers by means of transfixion of the iris 

5 Transfixion is done with a broad cataract knife as near the periphery of 
the iris as possible The knife is passed through the cornea, and the tip is 
engaged in the iris and passed through it, keeping the point parallel with the 
posterior surface of the iris It can then be pushed back through the ins into 
the anterior chamber, thus making a second hole in the iris One should exercise 
great care to avoid plunging the point of the knife backward into the vitreous, 
for if this is done the purpose of the operation might be defeated by the openings 
in the iris becoming blocked by vitreous Should this occur, a small peripheral 
iridectomy could be done in another place Of course, if the iris is in bombe 
form, the transfixion is easily done, without danger of injuring the vitreous 
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before needling the pupillary membrane, m the hope of preventing 
pupillary block with vitreous when discission is done 

Type 2 — Aphakic eyes , nearly always without iridectomy , in which 
the pupil is blocked by a herniation of vitreous through it, usually aftei 
discission of secondary cataract 

In most of the cases of this type the glaucoma has followed needling 
of a membrane after simple extraction, but a few cases have been 
reported m which a combined extraction had been done 6 Thei e is often 
typical iris bombe Bowman 1 recommended transfixion of the iris for 
this type Von Graefe 7 was evidently well aware of the danger of this 
type of secondary glaucoma after needling, for he stated, “One should 
never do a discission m the presence of a small pupil ” Hudson 8 m 
1910, m a brilliant paper, was the first to suggest that the cause of the 
glaucoma of this type is a blocking of the pupil with vitreous He made 
his deductions entirely from examination of enucleated eyes He found 
m all cases of this type, in which the eyes were enucleated for intractable 
glaucoma after needling, that the iris was in bombe form and that the 
pupil was completely filled with vitreous, which herniated into the anterior 
chamber He noted many adhesions between the ins and the vitreous 
He recommended tiansfixion of the iris, as first advocated by Bowman, 1 
as the treatment of choice in the early stages and iridectomy, as first 
advocated by H Knapp, 9 in the later stages In other reports on this 
type of glaucoma, transfixion of the iris 10 and iridectomy 11 have proved 
equally successful Doubtless because cases of the type under discussion 
have been overlooked by us, we are able to present only 3 examples from 
our own experience These cases, and 3 important cases from the litera- 
ture, are given in detail in the appended case reports 

Case 3 (Urbanek 12 ) — After a wide discission of a secondary cataract which 
developed after linear extraction, the tension of the eye became elevated and the 

6 Ascheim, H Die Transfixion der Ins, Arch f Augenh 37 117, 1898 
Dalen, A Ueber Glaukom nach Starextraktion, Mitt a d Augenkhn d Carolm. 
med -chir Inst zu Stockholm, 1901, no 3, p 75 
f 7 von Graefe, A Beitrage zur Pathologie und Therapie des Glaucoms, 
Arch f Ophth 15 (pt 3) 224, 1869 

8 Hudson, A C Injury to the Vitreous Body as a Factor m the Produc- 
tion of Secondary Glaucoma, Roy London Ophth Hosp Rep 18 203, 1911 

9 Knapp, H Ueber Glaucom nach Discission des Nachstaars und seme 
Heilung, Arch f Augenh 30 1, 1895 

10 Teale, T P Puncture of the Cornea for the Relief of Tension, Brit M. 

J 1 404, 1864 Lichtenburg, J S Glaucoma Following Cataract Operation, 

I MissourfTvJ A 19 345, 1922 Footnote 6 

11 Mitchell, S Two Cases of Glaucoma Following Cataract Extraction, 
Ophth Rec 6 507, 1897 von Hippel, A Ueber die dauernden Erfolge der 
Myopieoperation, Arch f^ Ophth 49 387, 1900_ RumszewjcsJ^ Knapp 0 

12 Urbanek, J Vorfall des Glaskorpers m die vordere Kammer als Ursache 
mtraocularer Drucksteigerung, Ztschr f Augenh 54 164, 1925 
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iris bulged forward in tjpicil bombe foini Urbanek obserred witli the slit lamp 
that vitreous completclj filled the pupil and herniated forwanl so as almost to- 
reach the cornea After transfixion, the iris rapidly resumed its normal position, 
tension became normal and remained so during a two jtar period of observation 
Shortly after transfixion of the iris, the vitreous was noted to withdraw somewhat 
from the anterior chamber, and when the patient was examined two jears later 
Mtreous filled only a part of the pupil and projected acrj little into the anterior 
chamber The hole in the iris was still patent It was Urbanck’s opinion that 
the constant motion of the pupil in expansion and contraction, as well as its 
undulating motion, had allowed a slight seepage of aqueous, which accounted for 
the relativclj slow' desclopmcnt of the glaucoma and the fact that the tension 
never reached a acrj high lc\ el He expressed the belief that normal Mtreous, 
at least in certain circumstances, was rclatiaely impermeable to aqueous and could 
therefore act as a mechanical plug to the pupil, as in the case reported The large 
hei niation of Mtreous into the anterior chamber he bchcaed was explained as fol- 
lows The greater picssurc in the posterior chamber forced more Mtreous into the 
anterior chamber each time a rhathmic, slight dilatation of the pupil took place, and 
the herniation of Mtreous was gripped and held there In the following pupillarv 
contraction Thus, more and more Mtreous tended to enter the anterior chamber 
He noted no Mtreous near the angle of the anterior chamber at am time in the 
case reported 

CAsrs 4 and 5 (Pereira n ) — These cases present cspccialh interesting features 
In case 4 glaucoma followed discission and presented the same features as those in 
Urbanck’s case Pereira also obsened with the slit lamp that the rclatnch small 
pupil was completely filled with Mtreous and that Mtreous herniated to a consider- 
able extent into the anterior chamber The iris bulged forward Cjclodiahsis 
was completclj mcffcctne Under treatment with atropine the tension gradualh 
fell to normal, but when atropine was withdrawn the iris again bulged forward 
and the glaucoma returned The hapcrtension was permanently rclicaed bj 
transfixion of the iris Pie, like Urbanek, stated the opinion that normal Mtreous 
is relatively impermeable to aqueous 

Case S was somewhat different The patient had had an intracapsular extrac- 
tion with peripheral lridcctomj, but the pupil became drawn up, “presumabh 
from vitreous being caught in the wound” Five weeks after operation the c\e 
became red and the vision blurred The anterior chamber was \cn shallow' and 
the tension derated Examination wutli the slit lamp mealed Mtreous bulging 
through the pupil almost to the cornea With instillation of atropine, the tension 
became lower, and the vitreous largelj withdrew from the anterior chamber 
T w'o m onths later, after strenuous bodily exertion, the original condition recurred 
Pereira assumed that during the strenuous bodily exertion a dilatation of the 
pupil occuired, which allowed Mtreous again to come forward into the anterior 
chamber, and that this hei niation completely filled the pupil when it again con- 
tracted On this occasion ati opine failed to relieve the condition, and two posterior 
sclerotomies likewise failed Finally, an iridectomy was done, aftei w'luch the 
anteuor chamber again became deep, and tension was permanently controlled, 
although there still lemaincd some Mtreous herniating into the anterior chamber 

13 Pereira, R F Hipei tension ocular por prolapso del cuerpo vitreo en la 
camara anterior despues de la discision de la catarata secundaria, Arch de oftal 
de Buenos Aires 9 115, 1934, Prolapso del vitreo en la canma anterior j glau- 
coma despues de la extiaccion mtiacapsular de la catarata, ibid 11 409, 1936 
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Case 6 — The patient had had an uneventful intracapsular extraction with 
iridectomy Convalescence was apparently uneventful except for mild postoperatn e 
iritis Five months after operation the eye still showed a mild iritis, with the 
pupil occluded by an inflammatory membrane Five months later tension was 
24 mm , and there was a suggestion of forward bulging of the ins below A wide 
discission was done The following day tension was 56 mm and there was ins 
bombe The iris was transfixed, and a small subconjunctival incision in the 
sclera was made There was considerable hemorrhage into the anterior chamber, 
which m a few days necessitated paracentesis and irrigation of the anterior 
chamber on account of increased tension Thereafter the tension remained normal 
and the iris resumed its normal contour Five days after the paracentesis it was 
noted that vitreous was bulging through the pupil, filling the upper half of the 
anterior chamber The eye gradually quieted down and had vision of 20/40 with 
correction The patient has been followed for five years and has had no further 
trouble, the tension always remaining normal There is no further note in the 
lecord relative to the presence or absence of vitreous in the anterior chamber 

Case 7 14 — The patient had had severe uveitis and had many posterior synechias 
There was an immature cataract Tension began to rise, and an intracapsular 
extraction with broad basal iridectomy was done After several months the 
tension became elevated and was controlled for some time with miotics, but 
eventually a cyclodialysis had to be done Shortly after operation it was noted 
that an inflammatory membrane completely filled the pupil and the coloboma except 
for a space about 2 mm in diameter at the lower border of the pupil Vitreous 
began to herniate through this small opening, and eight days after operation 
vitreous was in contact with the cornea Tension remained 13 to 16 mm Three 
months later it was noted that vitreous filled about three fourths of the anterior 
chamber and had caused corneal edema in two places Tension was 26 mm 
A single puncture was made in the iris with a cataract knife near the limbus at 
2 o'clock The anterior chamber deepened immediately It had never been very 
shallow, but not as deep as in the usual aphakic eye On the patient’s discharge, 
on the day following the ins puncture, the anterior chamber was deep and vitreous 
was nowhere in contact with the cornea The patient has been followed for two 
months Tension has remained normal and the anterior chamber deep, and 
vitreous has withdrawn considerably from the anterior chamber 

Case 8 — In this case an extracapsular cataract extraction with iridectomy 
had been done Convalescence had been uneventful except that there was a 
pupillary membrane, partly capsular, partly inflammatory Two months after 
cataract extraction a discission was done and a good opening secured, with 
resulting vision of 20/25 with glass Three years later the patient returned to 
the clinic with a history of severe ocular pam and inflammation, of six days’ 
duration The eye was severely injected, and the cornea was steamy The 
anterior chamber was somewhat shallow, particularly on the sides, and was deeper 
below The pupil was slightly drawn up, and the coloboma was rather narrow 
Some of the capsule was present in the upper part of the coloboma, but there 
was a good opening in the lower part of the pupil, through which Mtreous was 
herniating forward, so as to reach almost to the cornea Tension was 52 mm 
A single puncture w r as made m the iris with a cataract knife near the periphery 
at the 4 o’clock position The anterior chamber deepened at once A single 
dressing w r as applied and the patient allowed to return home Two da\s later the 
C 3 r e w r as almost white and quiet , the vitreous had retracted to the le\ cl of the 

14 This case is reported through the courtesj r of Dr Mahlon Daston 
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iris, and tension was 20 mm The patient has been followed for two months. 
Tension lias ranged from 23 to 15 mm The eje has remained quiet, and the 
vitreous has staled on the plane of the iris This case is somewhat unusual in 
that the block of the pupil with utreous did not occur until three years after 
the discission, and without any obvious cause 

Type 3 — Eyes in which a} to intr acapsular lens extraction the pupil 
is blocked by adhesion of the ins to the intact hyaloid membrane 

We have been unable to find any cases of this type reported m the 
literature Cases, 9, 10, 11 and 12 are reported in detajl in the appended 
case reports Unfortunately, some of the pertinent details are lacking 
in the recoids, but the general pictures are fairly complete 

Case 9 — In this case, one month after an uneventful mtracapsular extraction 
through the round pupil with a small peripheral lndotomy, it was noted that the 
anterior chamber was quite shallow, but tension was normal The eye remained 
somewhat congested Two w'cehs later the anterior chamber was still eery shallow, 
and tension was 48 mm Four per cent pilocarpine nitrate, gi\cn cccry two hours, 
failed to reduce the tension The lnaloid membrane bulged slightly through the 
pupil but was intact It was noted that the small iridotomy opening seemed to 
be closed bv a membrane A cyclodialysis failed to reliccc the condition Three 
w'ccks later a trephine was done, and the record states that “a small iridotom\ 
was done, and there was some loss of citreous” Though there is no note m 
the record to that effect, it is possible that this iridotonn opening was plugged 
with vitreous At any rate, the anterior chamber remained shallow, and three 
days after the trephine operation the tension was 36 mm During the next tw T o 
weeks the tension remained clc\atcd Then cvclodiathcrmy of the lower half of 
the globe and posterior sclerotomy in the lower outer quadrant were done Tor 
three w'eeks, with massage and therapy with miotic drugs, the tension remained 
normal as determined by palpation and then rose to 36 nun The anterior chamber 
remained eery shallow The pupil was 2 to 3 nun in diameter and did not react 
to light At this time it occurred to one of us for the first time that the glaucoma 
might be due to a block between the posterior and the anterior chamber A small, 
single puncture in the iris was made Two days later it was noted that the 
anterior chamber was definitely deeper and the tension was normal to palpation, 
but there was an anterior synechia at the site of the puncture, and the hole in 
the iris seemed to be blocked with blood and exudate One w r eek after the iris 
puncture the anterior chamber was again very shallow and the tension was 45 mm 
At tins time the true nature of the situation was finally recognized Since the 
anterior chamber had been shallow for so long, cyclodialysis with basal iridectomy 
was done There w'as no loss of vitreous at operation On the day following 
operation the anterior chamber was deep and tension normal The patient has 
been under observation for three and a half months since the last operation 
The tension has ranged from "mushy soft” to 14 mm , as recorded at the last 
examination Doubtless the cyclodiathermy, as well as the cyclodialysis done at 
the time of the iridectomy, contributed to the relatnc hypotony, but it is clear 
from the prompt and permanent deepening of the anterior chamber after the 
iridectomy that the decisive factor in the final relief of the glaucoma was the 
reestablishment of free communication between the posterior and the anterior 
chamber, since cyclodiathermy combined with posterior sclerotomv, and ccclo- 
dialysis had preciously failed to deepen the anterior chamber or to control the 
tension At the last examination it was noted that there u r as complete posterior 
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synechia between the iris and the hyaloid membrane, except in the iridectomy 
coloboma This adhesion had evidently completely sealed off the posterior from 
the anterior chamber In retrospect, it is probable that if at the first sign of 
glaucoma an adequate transfixion of the iris had been done the condition might 
have been relieved at the outset and the patient spared a -series of fruitless 
operations 

Case 10 — This case presents somewhat different features Here, there were 
a widely dilated, fixed pupil from trauma and an iridectomy upward In spite of 
gross loss of vitreous at the time of extraction of the lens, there was never any 
free vitreous in the anterior chamber after operation What appeared to be a 
smooth, intact hyaloid membrane stretched across the pupil and was everywhere 
m contact with the pupillary margin as far up into the coloboma as could be 
seen Fine posterior synechias were present The anterior chamber was always 
shallow after extraction of the lens and gradually became more so, until five 
weeks after operation it was almost flat The tension steadily rose under treat- 
ment with miotics and epinephrine When iridectomy was done, no vitreous was 
lost, yet the anterior chamber became generally deep and has remained so, except 
that the small segrqent of iris remaining between 1 and 3 o’clock was apparently 
firmly adherent to the back of the cornea After iridectomy the hyaloid membrane 
pulled away somewhat from the iris, and it could be seen that the synechia had 
been complete The anterior chamber had remained shallow so long that the angle 
is doubtless permanently closed in part, and further surgical intervention may be 
necessary to control the glaucoma However, the marked reduction in tension and 
the deepening of the anterior chamber after iridectomy indicate that here, also, 
there existed a block between the anterior and the posterior chamber 

Case 11 — In this case, after an uneventful mtracapsular cataract extraction 
with iridectomy, the patient was discharged from the hospital with a normal 
anterior chamber and with normal tension When he was next seen, about six 
weeks later, the eye was considerably injected and the anterior chamber was 
deep Three days later the anterior chamber was shallow and the tension 35 mm 
A 2 per cent solution of pilocarpine nitrate was given, but three days afterward 
the anterior chamber was extremely shallow and the tension 48 mm In an 
attempt to do a paracentesis, very little aqueous escaped, but the ins prolapsed 
through the paracentesis opening When an attempt was made to reposit it, a 
small hole was made in the iris At this point there was escape of more fluid, and 
the anterior chamber deepened at once Thereafter the anterior chamber remained 
deep , tension was normal, and the eye gradually quieted down The hole inad- 
vertently made in the iris evidently drained the posterior chamber and reestablished 
communication between the anterior and the posterior chamber There is no note 
in the record of the relation of the pupil to the hyaloid membrane at the time of 
operation, but subsequently a thin inflammatory membrane in the pupil and 
posterior synechias were noted It is probable that the inflammation of the iris 
had sealed the iris to the hyaloid membrane so as completely to block the pupil 

In the last 3 cases discussed, the true nature of the situation was 
soonei or later recognized and proper measures were taken, albeit in 
case 11 accidentally In case 12, however, the true nature of the process 
was never recognized 

Case 12— In the beginning, the situation m case 12 was exactly the same as 
that in case 9 Intracapsular extraction had been done, with a small peripheral 
iridotomy Gradual shallowing of the anterior chamber and onset of glaucoma 
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followed, the eye remaining alwajs irritable M.inj times it was noted that the 
pupil was still small and did not react to light Then followed a long scries of 
operations A subconjunctnal kcratomc incision into the anterior chamber, done 
twice, posterior sclerotomy, cyclodialysis, trephination, paracentesis, and cyclodia- 
thermy, done twice When the patient was last seen, the tension was 42 mm, 
and vision equaled 3/200 

In the beginning ot the glaucoma in this case it was noted that the 
pupil w r as small and immobile In the light of the other cases reported, 
it is probable that the pupil was blocked by adhesions between the ins 
and the hyaloid membrane It should be noted that in none of these 
4 cases did the ins take on the typical bombe form Theic was a general 
unifoim shallowing of the anterioi chamber In none was there a hernia- 
tion of vitreous through the pupil At most theic was a slight forward 
bulge of the intact lnaloid membrane into the pupil It is probable 
that there must be considerable postoperative inflammation in these cases 
to seal the ins to the lnaloid membrane and that this could be avoided 
if the pupil were kept dilated All these eyes y\erc noted to be irritable 
for some time aftei operation The small peripheral lridotonn openings 
in cases 9 and 12 yyeie eyidently blocked by inflammatory membrane or 
b) vitieous 

Type 4 — Eyes with paitial oi complete sublmotion of the Inis bock- 
wai d, in which the pupil is blocked by a hci motion of zihcous though it 

A great many reports of glaucoma due to a dislocated lens arc to 
be found in the literature, but the role of the vitreous acting as a block 
of the pupil in these cases has apparently not hitherto been clinically 
recognized, though Hudson, 8 icpoilmg on the pathologic examination 
of enucleated eyes, coriectly deduced the mechanism of the glaucoma 
He examined 2 eyes that had been enucleated foi glaucoma and noted 
m each a subluxation of the lens yyith herniation of the vitreous through 
the pupil The iris yyas every yy here pushed foryyard so as to block the 
angle, but the block of the angle yvas most complete on the side of back- 
yyxud subluxation of the lens The clinical details of these cases yyere 
not available, but he concluded that the glaucoma must have been caused 
by the pupil being blocked by vitreous, this resulting ultimately in a 
flat anterior chamber and complete block of the angle 

Another of Hudson’s cases yvas that of a yvoman aged 43 yvho had 
a sevoie contusion of one eye On examination nine days later, the 
pupil w'as dilated, the lens yvas completely dislocated into the posterior 
chamber, the n is yvas in bombe form and the tension yvas elevated Two 
paracenteses and a cyclodialysis failing to relieve the tension, the eye 
yvas enucleated Pathologic examination shoyved iris bombe, with the 
angle completely closed Vitreous completely filled the pupil and herni- 
ated forward into the antenor chambei The vitreous yvas everyyvhei e 
m close contact with the pupillar) margin and shoyved numerous adhe- 
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sions here Hudson stated the belief that in this, as in his other, cases 
the glaucoma had been due to the pupil being blocked by vitreous 
Cases 13 and 14, reported in detail in the appended case reports, illustrate 
this type 

Case 13 — In this case, the upper nasal border of a hypermature cataract was 
subluxated backward, and vitreous was presenting m the pupil between the ins 
and the lens There was prominent exfoliation of the lens capsule On the 
patient’s first admission, the anterior chamber was observed to be deep except m 
the lower outer quadrant, where it was shallow peripherally, evidently from a 
forward tilting of the lens here Tension was 42 mm Presumably, the increased 
tension was due to a partial closure of the angle m the lower outer quadrant 
and to the capsular exfoliation, since it quickly responded to treatment with 
4 per cent pilocarpine nitrate and 0 5 per cent physostigmme salicylate On his 
second admission, twelve days later, the anterior chamber was almost flat, but 
the shallowing was uniform , there was no sign of iris bombe The lens was 
seen to be well back of the plane of the ins Tension was 48 mm, and the eye 
was extremely injected and painful Owing to the edematous cornea and the 
extreme shallowness of the anterior chamber, it was not possible to identify 
vitreous in the pupil , but it was assumed that vitreous must be present and acting 
as a plug When transfixion of the iris was done, aqueous gushed out along 
the knife blade even before it was withdrawn from the eye, the anterior chamber 
at once became deep and has remained so The eye rapidly whitened, and tension 
remained normal without treatment until three weeks later, when it was found 
to be 30 mm The holes in the iris made by the transfixion were patent, the 
anterior chamber was everywhere deep except, as before, m the periphery of the 
lower outer quadrant Some vitreous was still present in the pupil Pilocarpine 
was prescribed, and since that time tension has been under 30 mm when the 
patient has used the miotic faithfully 

Case 14 — In this case the lens was completely dislocated backward, and the 
cause of the glaucoma was less clear The anterior chamber was slightly shallow, 
about the same as in the other eye, in which the lens was in situ It was some- 
what shallower than in the usual aphakic eye With the slit lamp it could be 
seen that vitreous was m the pupil and that it practically filled the anterior 
chamber It was thought at first that the cause of the glaucoma was probably 
a mechanical block of the angle by vitreous The tension, however, had risen from 
25 to 57 mm in two weeks under miotic therapy It seemed possible, therefore, 
that a block of the pupil by vitreous might be a factor in the glaucoma, especially 
since the anterior chamber was not as deep as one would expect in such an eye 
A relative increase m pressure in the posterior chamber from a blocked pupil 
would also explain the large amount of vitreous in the anterior chamber It was 
decided, therefore, to do a transfixion of the iris, at least, as a preliminary 
measure When this was done, the anterior chamber deepened at once When 
air was introduced into the anterior chamber and later allowed to escape, the 
vitreous following was found to be of normal consistency Postoperatnely atro- 
pine was given, but this dilated the pupil onlj to a diameter of 5 mm The 
anterior chamber remained deep and the tension normal until tw’o w T eeks after 
the operation, when a tension of 30 mm w r as found A miotic was prescribed, 
which has controlled the tension to date Two weeks after the transfixion of 
the iris it v'as noted that there v-as no vitreous in the anterior chamber, except 
one strand, 2 to 3 mm in diameter, extending through the pupil and up to the 
corneal w r ound One w r eek later onh a ■\er\ narrow' strand, not more than 1 mm 
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in diameter, remained It would seem, therefore, that the mechanism of the 
glaucoma m this case, as m case 13, was a block of the pupil by vitreous The 
block probabh developed more gradually than in case 13 and never became com- 
plete Such an assumption would explain the more giadual onset of the glau- 
coma, the large amount of vitreous in the anterior chamber, and the fact that 
the anterior chamber never became extremely shallow 

COMMENT 

In all four types of cases the shallowing of the anterior chamber 
may ultimately lesult in mechanical closure of the angle Hence it is 
important that the proper tieatment be instituted early, before permanent 
adhesions are foimcd If one excepts cases of shallow or flat anterior 
chamber, due to leakage at the wound, there seems to be no cause for 
progressive shallowing of the anterior chamber in an aphakic eye, or 
one in which the lens is partially or completely dislocated backward, 
other than lack of free communication between the posterior and the 
anterior chamber lypical ins bonibe, when present, at once suggests 
a blocked pupil However, in cases in which thcie is no such condition, 
but only a general, oi uneven, shallowing of the anterior chamber, as 
in several cases already discussed, the true situation is not so obvious 

Furtheimore, a dense pupillary membrane may have such firm 
adherence to the iris pcripheial to the pupillary border as to prevent a 
geneial shallowing of the anterior chamber In such doubtful cases a 
transfixion of the iris can be carried out as a diagnostic procedure 
Case 6 illustrates the hazard of a wide discission in the presence of a 
completely blocked pupil and increased tension in causing a marked 
herniation of vitreous into the anterior chamber and a block of the pupil 
by vitreous A preliminary transfixion of the iris in this case, such 
as was done in the right eye in case 14, would have equalised the pres- 
sures in the posterior and anterior chambers and would in all probability 
have prevented the marked herniation of vitreous into the anterior 
chamber following the discission, with its unfortunate consequences 
If a pupil is completely blocked with a membrane partly or wholly inflam- 
matory', it would seem wise alway’S to precede the discission by a periph- 
eral transfixion of the ins 

In cases of subluxation of the lens, the glaucoma may' often be due to 
a tilting forward of one side of the lens, pressing the n is forward here 
and blocking the angle, since peripheral antenoi synechias thus formed 
m one place may spread around the periphei y until enough of the angle 
is closed to cause glaucoma Smith =n and Lawford, 15 among others, 
have made pathologic reports on such ey r es Except for the pathologic 
observations of Hudson, 8 already referred to, the possibility' of a block of 

15 Lawford, J B Cases of Dislocation of Crystalline Lens, Ophtli Hosp 
Rep, London 11 327, 1886-1887 
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the pupil by vitreous m some of these cases has apparently never pre- 
viously been considered In most of the reports the presence or absence 
of vitreous m the pupil is not recorded, and often the depth of the anterior 
chamber is not noted Hegner, 16 however, without recognizing the 
importance of his observations, noted m several of his cases a generally 
shallow or flat anterior chamber, and m some he obseived vitreous 
occupying the space between the lens and the edge of the pupil The 
observations m his cases 8, 9 and 12 bear a striking resemblance to 
those m our case 13 In his cases 8 and 9 the eye was enucleated, and 
in case 12 vision was reduced to light perception from glaucoma It 
is probable that m these cases, as in many others repoited m the litera- 
ture, a block of the pupil by vitreous was the essential factor in pi oducmg 
the glaucoma 

In cases of complete luxation of the lens backward, shallowing of the 
anterior chamber on one side when the lens lies against the ciliary body 
and iris may possibly be a factor in the glaucoma, as m case 1 leported 
by Lawford 15 In most other cases repoited, however, it has been 
assumed that the cause of the glaucoma was increased secretion from 
the ciliary body, due to irritation by the lens , hence, lens extraction has 
been almost universally employed in treatment Evidence is lacking, 
however, that such hypersecretion actually takes place In the majority 
of cases of posterior luxation the lens is well tolerated m the vitreous 
chamber, and no glaucoma occurs Indeed, Suker 17 reported a case of 
posterior luxation of the lens of thirty years’ duration, with normal 
tension and preservation of 20/40 vision 

In Lawford’s 15 case 3 the patient had had no trouble with the eye 
for twelve years after the lens became dislocated, then intractable 
glaucoma developed and the eye had to be enucleated Pathologic 
examination showed a deep anterior chamber and an open angle The 
anterior chamber was filled with a “soft semi-transparent effusion” 
The lens lay on the letma posterior to the ora serrata Theie was an 
aggregation of cells m the meshes of the pectinate ligament and about 
Schlemm’s canal, which the author thought might retard the outflow of 
aqueous One wonders whether the “coagulated, soft semi-tianspaient 
effusion” in the anterior chamber, which microscopicall) consisted of a 
“very fine fibre-netwoik with some faintly granular material,” vas not 
vitreous, and whether its presence m the anterior chamber was not the 
cause of the glaucoma In Hegner’s 1G case 11, of postenor disloca- 
tion, there were at first a flat antenoi chambei and a tension of /0 mm 

16 Hegner, C A Klimsche Untersuchungen uber die Prognose der intra- 
bulbaren Linseluxationen, Beitr z Augenh 9 707, 1914-1915 

17 Suker, G F A Dislocated Lens in the Vitreous of Thirtj Years Standing 
m One Eje, Ophth Rec , 1902, p 462 
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Examination some time later revealed that the anterior chamber was 
deep and that vitreous was herniating through the pupil into the anterior 
chamber Tension was 43 mm It may be that in our case 14 a shallow 
anterior chamber had preceded the maiked herniation of vitreous into 
the chamber Possibly, m the later stages the important factor in the 
glaucoma is mechanical block of the angle by vitreous, which has been 
forced into the anterior chamber by increased pressure in the posterior 
chamber as a consequence of pupillary block by vitreous 

After intracapsular extraction one frequently observes some hernia- 
tion of vitreous through the pupil, eudently due to lack of support In 
a weak lnaloid membiane Such prolapse of the vitreous usually does 
not completel} fill the pupil and show's little tendency to continue to 
advance into the chamber If, however, the pupil is completel} blocked 
by vitreous and there is no free communication between the chambers, 
such as is afforded by a patent peripheral lridcctoim opening, one may 
obser\e a piogressive accumulation of vitreous in the anterior chamber 
to the point of almost completel} filling it, w ith resulting glaucoma 

"When free communication is reestablished between the chambers 
as a result of tiansfixion of the ins or lndcctom}, there is apparcntlj 
a strong tendency for the vitieous to withdraw from the anterior chamber, 
as lllustiated in cases 3. 4, 5, 7, S and 14 Thcieforc, transfixion of 
the iris oi mdectoni} would seem to be indicated, even if the anterior 
chamber is deep, if it is filled with vitreous In fact, the withdrawal 
of vitreous from the anterior chamber as a result of transfixion of the 
iris or iridectomy may explain the relief of glaucoma in cases m which 
obstruction to the outflow' of aqueous has been due to utreous in the 
angle rathei than to closure of the angle b} foiward displacement of the 
ins That vitreous filling the pupil offers sufficient obstruction to 
the flow' of aqueous to cause glaucoma is proved, in our opinion, b} 
the dramatic fall m tension which follow's transfixion of the iris or 
iridectomy 

Whatever other causes for glaucoma maj operate m cases of back- 
ward dislocation of the lens, it seems certain, m the light of Hudson’s 
pathologic report and our clinical observations, that a block of the pupil 
by vitreous must often be a factor The presence or absence of vitieous 
in the pupil or m the antei lor chamber can easily be verified b} examina- 
tion with the slit lamp If vitreous is seen to be herniating tlnough 
the pupil and the tension is elevated, a transfixion of the iris should be 
carried out, at least as a preliminary measure In eyes previously 
treated by iridectomy and removal of the lens from the vitreous, with 
relief of the glaucoma, it is possible that the important factor was the 
iridectomy, which reestablished free communication betw'een the cham- 
bers and not the removal of the lens pei se 
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SUMMARY 

A form of secondary glaucoma in aphakic eyes and m e} es with 
dislocated lenses is discussed, m which the causative factor is apparently 
a block between the anterior and the posterior chamber 

This block may be from a membrane partly 01 wholly mflammator) , 
from a herniation of vitreous through the pupil acting as a plug or from 
adhesion of the iris to an intact hyaloid membrane 

Treatment should be directed toward reestablishment of communica- 
tion between the chambers by the use of a mydriatic, by discission of 
a pupillary membrane, by transfixion of the iris or by iridectomy 
It is important that proper treatment be undertaken eai ly, before 
permanent peripheral anterior synechias are formed 

A block of the pupil by vitreous m an aphakic e)e, or one with 
posterior dislocation of the lens, with resultant increased piessure in 
the posterior chamber, is the probable cause of large accumulations of 
vitreous m the anterior chamber 

In an aphakic eye, or m one with a backward dislocation of the lens, 
the development of iris bombe, a general or uneven shallowing of the 
anterior chamber or an increasing accumulation of vitreous in the anterior 
chamber probably indicates that there is a block between the chambers 
and that glaucoma is imminent, if it is not already present 

In aphakic eyes m which the pupil is completely blocked by a mem- 
brane, partly or wholly inflammatory, it is advisable to do a pi eliminary 
transfixion of the iris before undertaking a discission of the membrane 
In view of our experience m cases 13 and 14, it is probable that the 
heietofore not clinically recognized block of the pupil by vitreous in 
eyes with posterior dislocation of the lens is the chief cause of the 
glaucoma and that m many cases of this type which have been reported 
in the literature the glaucoma could have been relieved by transfixion 
of the iris or by iridectomy 

report or CASES 
Case 1 — F S , a girl aged 13 

May 29, 1939 — There was a history of arthritis and of chronic inflammation m 
both eyes for four years, with gradual loss of vision Examination revealed low 
grade uveitis /in both eyes, with many posterior synechias and some pupillary mem- 
brane, early band keratitis and immature cataract, iris bombe was present in the 
left eye Vision was 1/200 m the right eye and 20/100 m the left e\e Tension 
was 17 mm in the right eye and 30 mm m the left eye 
June 28 — Iridectomy was done on the left eye 

Match 22, 1942— The patient was admitted for extraction of the lens of the 
left eye Each eye showed moderate band keratitis, a normal anterior chamber, 
many old posterior synechias, a pupillary membrane and mature cataract In the 
left eye there was a coloboma of the iris upward from a previous iridectomy. 
(Examination with the slit lamp revealed no cells in the aqueous of either cje 
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and no precipitates on the back of the cornea ) Tension was normal to palpation 
in both eves \ lsion was abilitv to see shadows, with accurate light projection, m 
each eye 

March 3 — A linear cataract extraction with iridectomy upw'ard and inferior 
lndotomy was performed on the left cy e After a moderately stormy convalescence, 
the eye became quiet, with a clear pupil, and vision with a lens equaled 20/20 — 
This vision has been maintained, and there has been no further trouble with 
this eve 

Septcmba 22 — Lens extraction with a small iridectomy upw’ard and inferior 
lndotomy w r as performed on the right eye There were some postoperative hyphemia 
and moderate inflammation Atropine was used continuously after the operation 

October 19 — Vision was 20/70 in the right eye with a + 10 00 D sphere and 
a pinhole disk There was a tlun pupillary membrane, the anterior chamber was 
very shallow, and tension was 36 mm Use of atropine was discontinued, and 
2 per cent pilocarpine nitrate and 1 per cent epinephrine hydrochloride were 
prescribed 

Octobci 26 — Vision was 20/50 + 2 in the right eye with a +10 00 D sphere 
and a pinhole disk The c>c was moderately injected, with slight corneal edema, 
a very shallow anterior chamber and tension of 45 mm Admission to the hospital 
was advised 

Novcmbci 2 — The patient was admitted to the hospital Tension was 48 mm 
in the right eye 

Novcmbci 4 — With a Ziegler knife, the pupillary membrane was divided with 
a single vertical incision The next dav the anterior chamber was deep and tension 
was normal Since that time tension has ranged from 10 to 18 mm, without 
medication 

Subsequent Com sc — The patient was last seen on Jan 14, 1946 Tension was 
then 18 mm in the right eye, and vision m that eye with glass was 20/20 — 

Case 2 — O F , a woman aged 23 

Jan 10, 1941 — There was a history’ of congenital cataract of both eyes and 
several needling operations in early childhood The left eye was convergent, the 
anterior chambers were of normal depth, and the pupils were slightly irregular 
and 3 to 4 mm in diameter, with good central openings Tension in both eyes 
was normal to palpation Vision with glass was 20/200 m the right eye and 4/200 
in the left eye 

April 30, 1943 — The right eye was quiet, with many precipitates on the back 
of the cornea, a thin pupillary membrane and opacities in the vitreous 

Feb IS, 1944 — The right eye showed many keratic precipitates 

Octobci 18 — The right eye was considerably injected, the anterior chamber 
was of normal depth, the pupil was small and nearly filled with inflammatory 
membrane Tension was normal to palpation 

Novcmbci 21 — The patient was admitted to the medical ward with a question- 
able diagnosis of rheumatic fever While she was m the ward the right eye 
remained inflamed Treatment consisted of instillations of atropine and applica- 
tion of hot compresses On account of the medical condition, foreign protein and 
salicylates were not given 

Dcccmbci 11 — The patient began to suffer acute pain in the right ey e Exami- 
nation showed an extremely shallow anterior chamber Tension was 45 mm 
A discission of the pupillary membrane was done and a small opening secured 
The following day the anterior chamber was normally deep and tension was 
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normal She was dischaiged fiom the hospital on Jan 4, 1945, -with the eje still 
somewhat inflamed but with normal tension 

March 20, 1945 — The right e>e was slightly injected, the anterior chamber 
was very shallow , the iris was of bombe form, and the pupil was occluded with 
inflammaton membrane Tension was 36 mm 

Match 21 — With a Ziegler knife, an lndotomy and dmsion of the pupillary 
membrane w'ere done At the time of discharge, on March 27, the anterior 
chamber was normal in depth except in the region of a few peripheral anterior 
synechias Tension w'as normal 

April 10 — Tension w'as 15 mm m each e} r e 
June S — Tension was normal to palpation 

Subsequent Coin sc — The patient w'as last seen on Jan IS, 1946 Vision with 
glass w r as 1S/200 in the right eye The pupillary opening w r as good, the anterior 
chamber was noimal in depth, and there were seveial peripheral anterior synechias 
Tension was IS mm 

Case 3 — F M, a youth aged 17 (Urbanek 1 -) 

Oct 26, 1921 — Right Eye The antenor chamber w'as normal, congenital 
zonular cataiact w r as present, usion was 6/24 

Left Eye The anterior chamber w'as deeper than that of the right eje The 
pupil w'as slightly oval and smaller than the pupil in the right eye A pupillan 
membrane w’as present Vision was limited to counting fingers at 1 meter 

October 28 — Operation w'as perfoimed on the left eye With two needles, a 
wide opening w'as made in the pupillary membrane 

October 20 — A wide central pupillary opening w»as present in the left eae 

November 1 — The patient w'as discharged fiom the hospital At the time of 
dischaige the eye W'as slightly injected, the anterior chamber was fairh deep in 
the pupillary zone, but in the periphery it was slightly shallower than before 
opeiation The pupil w'as round and slightly more than half dilated, with a wide 
opening and vitreous bulging through the pupil into the antenoi chamber Vision 
w'as 6/12 w'lth glass 

November 16 — The patient returned to the clinic w'lth pronounced cilia rj injec- 
tion of the left eje The cornea w'as cloudy He had been suffering some pain 
for several dais Tension to palpation was slightly elevated There was ins 
bombe Examination w'lth the slit lamp showed a large herniation of Mtrcous into 
the anterior chamber, reaching almost to the cornea in the central zone The 
vitreous completely filled the pupil, and the pupillarj border of the iris seemed 
e\ ervw'hci e in close contact with it The angle of the chamber appeared to be free 
Tension was 35 mm Vision with glass w'as 6/18 

November IS— A transfixion of the ins was done and the antenor chamber 
■deepened at once 

November 1° — The ej,c w'as w'hite and the coinea clear 

November 20— The antenoi chambei was deep and there w'as less aitrcous in it 
November 27 ‘ The contour of the ms was flat Vitreous had almost com- 
pletely withdrawn fiom the antenor chamber but still filled the pupil Lennon 
was 25 mm in each eac The patient was dischaiged 

Nov 23 1023 The patient was reexamined He had lnd no further trouble. 

with the eje The pupil was shghth o\al horizontal and reacted well in the 
upper and lower portions There was no adhesion anywhere between the iris "nd 
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the vitreous The hole in the iris at the site of the transfixion was patent The 
fundus was normal Vision with glass was 6/12 

Case 4 — F J, a man aged 25 (Pereira 1 ) 

Aug 10, 1^25 — The patient had a history ot mjtirj to the left cjc with a 
piece of steel while working with a hammer and chisel The right eje was normal 
Examination of the left c\c showed ciliarj injection A 3 mm perforating wound 
of the cornea laj just inside the limbus at 7 o’clock The anterior chamber was 
shallow' nasalh and supcriorlv The lens was opaque, with its matter bulging 
into the anterior chamber from a wound in the capsule Tension was higher in 
this eje than in the right eje Atropine and cold compresses were prescribed 
September 10 — Tension was norma! The lens matter was being lbsorbed 
A foil 1926 — Onlj a little of the lens capsule remained in the temporal part of 
the pupil, between 2 and 7 o’clock The rest of the pupil was black The fundus 
was normal Vision with glass was 6/8 

1931 — A thick secondare membrane was observed in the pupil Vision was 
limited to counting fingers at 1 5 meter 

April 1933 — Vision was limited to counting fingers at 5 meters 
Scptcmbc > 1933 — The left e\e was divergent \ ision with glass was limited to 
counting fingers it 6 meters The fundus was not visible 

Sept IS, 1933 — Discission was done with two needles, resulting in a wide 
opening in the capsule A large herniation of the vitreous occurred into the 
anterior chamber Atropine was prescribed 
September 22 — Vision with glass was 6/8 

September 30 — There was acute glaucoma m the left eje, witn severe pant 
The cornea was stcann , the ins was of bombe form, tension was elevated 
A subconjunctival injection of 0 2 cc of epinephrine hydrochloride (1 1,000) was 
given Atropine and a 3 per cent cocaine ointment were prescribed, uid the 
patient was placed fiat m bed, Ijmg on his back 

October 1 — Tension was still elevated Cvclodialvsis was done between the 
7 and i2 o’clock position Use of atropine was continued 

October 5 — Tension was high Instillation of atropine was continued The 
tension gradually fell 

December 10 — The patient went back to work but returned the same night 
with acute glaucoma in the left eje and severe pam The eye was mtcnselv 
injected, the cornea was steamy, the pupil was small, vitreous was almost m 
contact with the cornea, and the pupil was filled with vitreous Ins bombe was 
present With use of atropine and a cocainc-cpmephrmc ointment, tension was 
quickly reduced 

December 14 — Double transfixion of the iris was performed temporal!} with a 
Graefe knife The anterior chamber quickly became deeper, the cornea cleared, 
and tension fell to normal 

December 20 — The patient was discharged The cornea was clear An anterior 
synechia was present at 3 o’clock The anterior chamber was deep everywhere 
except at the site of the anterior synechias The vitreous retracted so that it was 
less than half the distance from the pupil to the cornea The ins was on a fiat 
plane The transfixion holes in the iris were patent 

Case 5 — A M , a man aged 67 (Pereira 1S ) 

June 15, 1931 — The patient was admitted to the hospital with a history of 
failing vision of one year Examination showed nuclear cataract in each eye 
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Vision was limited to counting fingers at 0 75 meter in the right eye and was 
6/18 in the left eye 

June 16 — Intracapsular cataract extraction with peripheral iridectomy was per- 
formed on the right eye 

June 17 — The anterior chamber was flat, the pupil was half dilated 
June 20 — The anterior chamber was formed 

June 29 — The patient was discharged from the hospital There was ciliary 
injection, the cornea was clear except for folds in Descemet’s membrane, the pupil 
was drawn upward, so that the upper part of the iris disappeared behind the 
scleral overhang There was a separation of the choroid nasally Vision was 
6/24 with glass 

July 22 — The patient was readmitted to the hospital Two days before admission 
he had vomited during the night The following morning the eye was inflamed 
and painful and the vision blurred The right eye showed ciliary injection 
There was uveal tissue in the temporal part of the wound The cornea was clear, 
the anterior chamber deep and the pupil drawn upward and half dilated There 
was a large hernia of vitreous into the anterior chamber, which reached the cornea 
in the central zone Tension was -j- 1 Vision with glass was 6/12 The patient 
was kept in bed, lying on his back, and atropine was prescribed 

July 24 — There was slight injection The vitreous had receded to the plane of 
the pupil Tension was normal Vision with glass was 6/18 

September 26 — After twelve days of hard work at cutting wood, the patient 
had experienced intense pa in in the right eye, and it had become inflamed Exami- 
nation of the right eye showed ciliary injection and a cloudy cornea The anterior 
chamber was very shallow, being absent at the periphery The ins was congested 
The pupil was dilated and drawn upward The vitreous was herniated through 
the pupil, was in contact with the cornea in the central zone and reached the 
angle m some places Tension was elevated Vision with glass was limited to 
counting fingers at 0 5 meter The patient was put to bed on ( his back and 
atropine prescribed 

September 28 — The condition was unchanged Tension was 60 mm 
September 29 — A posterior sclerectomy m the inferior temporal quadrant was 
done, with escape of a moderate amount of fluid vitreous The eye failed to 
improve, and another posterior sclerectomy was done in the inferior nasal quadrant 
After this the tension fell a little, and finally an iridectomy was done There was 
moderate bleeding into the anterior chamber 

October 12— The hyphemia was absorbed There was slight congestion The 
cornea was clear except for precipitates on the posterior surface There \v ere 
cells in the aqueous The anterior chamber was deep Indodonesis was present 
Tension was normal There was a large coloboma of the iris upward, through 
which vitreous bulged into the anterior chamber The disk was pale, with slight 
excavation Vision with glass was 6/15 

Pereira expressed the belief that during the strenuous phsiical exer- 
tion the pupil had probably become dilated and vitreous had then come 
forward into the anterior chamber and was strangulated there on latei 
constriction of the pupil 
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Case 6 — S H , a woman aged 67 

June 23, 1039 — There was immature cataract in both eyes Vision was limited 
to counting fingers at 8 feet (240 cm ) in the right eye and was 20/70 with glass 
in the left eye Tension was normal in both eyes 

Scptcmbc) 30 — Combined mtracapsular cataract extraction w'as done on the 
right eye Convalescence was complicated by mild, but prolonged, iritis with mem- 
brane formation There was no elevation in tension 

December 4 — Refraction rc\calcd vision of 20/50 with lens in the right eye 
and 20/40 with lens in the left eye 

Match 22, 1°40 — Both eyes were white and quiet Tension was 20 mm in the 
right eye and 22 mm in the left eye 

July 19 — Both eves were white and quiet The right eye showed a thin 
pupillan membrane with complete posterior synechia and suggestive early ins 
bombe Tension was 24 mm Vision with lens was 20/100 in the right eye 

August 10 — .V wide discission of the membrane was done on the right eye 
The day following operation the tension became elevated to 56 mm and iris bombe 
w r as present 

August 11 — With a cataract knife, the iris m the right e>c was transfixed, and a 
small subconjunctival scleral incision was made A large hyphemia followed this 
procedure Tension remained low for three days 

August 15 — Tension was 56 mm in the right eye Paracentesis was done, 
and part of the blood w'as removed After this the tension fell and remained 
between 12 and 15 mm until the time of the patient’s discharge The blood was 
gradually absorbed It was noted that utreous was bulging through the pupillary 
opening, filling the upper half of the chamber 

August 23 — The patient was discharged from the hospital 

Subsequent Course — She was seen repeatedly until Dee 14, 1945, and tension 
was found to vary from 14 to 20 mm Vision with lens was 20/40 There was 
slight cupping of the disk 

CAsr 7 — J A P , a man aged 62 

Jan 15, 1941 — V lsion was 20/50 in the right eve and 20/70 in the left cy e 
Posterior synechias and immature cataracts were present in both eyes Tension 
was 24 mm in the right eye and 45 mm in the left eye Pilocarpine nitrate, 2 per 
cent, w'as prescribed, to be used four times a day in tbc left eye 

January 27 — Tension was 30 mm m the right eye and 40 mm in the left eve 
Pilocarpine nitrate, 4 per cent, W’as instilled once a day m the right eye and five 
times a day in the left eye 

February 11 — Tension w r as 22 mm in the right eye and 35 mm in the left eye 
Physostigmine ointment was added to the medication, to be used each night m the 
left eye 

March 18 — A combined mtracapsular cataract extraction w'as done on the 
left eye (Operation w'as preceded by a course of typhoid vaccine) Convalescence 
was uneventful 

September 8 — Tension in the right eye had again started to rise A combined 
mtracapsular cataract extraction was therefore performed on that eye (Oper- 
ation was again preceded by' a course of ty phoid vaccine ) Again, convalescence 
was satisfactorv Subsequent vision was 20/15 in the right eye and 20/100 in 
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the left eye The poor vision in the left eye was due to glaucomatous changes 
Tension in both eyes remained satisfactory until the winter of 1942, when it 
became slightly elevated in both eyes Miotics controlled the tension for a time 
Feb 2, 1943 — An acute exacerbation of glaucoma occurred m the right eye 
The patient was hospitalized and treated with miotics, which reduced the tension 
satisfactorily 

March 2 — The patient was discharged, with instructions to use pilocarpine 
nitrate, 2 per cent, every three hours m the right eye and four times a day in 

the left eye Since this time vision in the left eye has been between 20/100 and 

20/200, with a reduced field of vision The tension has remained satisfactory 
Vision in the right eye remained 20/20, with a normal field but with borderline 

tension (20 to 30 mm ), until the fall of 1945 

Sept 17, 1945 — Two days before, the patient had a strenuous day and experi- 
enced a spell of blurred vision Tension was 29 mm in the right eye and 22 mm 
in the left eye Treatment was continued unchanged 

Novembei 14 — Blurring and halos were experienced in the right eye The 
cornea was steamy, with a few posterior synechias Tension was 37 mm Furme- 
thide (furfuryl trimethyl ammonium iodide), 1 drop, was instilled in the right eye 
for four doses at fifteen minute intervals The tension was unchanged The patient 
was admitted to the hospital and given an intensive course of treatment with 
miotics, which reduced the tension to 29 mm Gomoscopic examination showed 
the angle to be free except in the upper nasal quadrant, where anterior synechias 
could be seen 

Novembei 19 — Cyclodialysis was performed on the right eye, one third of 
the angle being opened 

November 20 — A thin membrane covered the surface of the vitreous, with a 
very small opening in its inferior aspect, through which vitreous had herniated 
Novembei 24 — The patient was discharged from the hospital, with instructions 
to use 2 per cent pilocarpine nitrate three times a day m the right eye 

Novembei 27 — Vitreous had herniated through the aforementioned opening 
sufficiently to be m contact with the cornea m one place below the pupillarv 
border Tension was 10 mm in the right eye and 20 mm in the left eye Pilo- 
carpine medication was stopped in the right eye and continued in the left eve 
Dccembei 4 — Examination revealed essentially no change Vision was 20/30 — 
in the right eye 

Feb 28, 1946 — The vitreous had herniated farther into the anterior chamber 
of the right eye, so that it filled about three quarters of the anterior chamber and 
was in contact with the cornea over a considerable area, with two points oi 
corneal edema There was bulging of the iris at the 2 o’clock position Tension 
was 26 mm in the right eye, and vision was 20/40 — Operation was advised 
but the patient requested postponement 

Maich 14 — With the Graefe knife, transfixion of the iris of the right eve 
was done in the 2 o’clock position Considerable aqueous escaped, more than 
could have been present in the anterior chamber alone The anterior chamber 
which had previously been slightly shallower than would be expected in an 
aphakic eve, deepened in its inferior portion 

Maich 15— The entire anterior chamber was deeper than preuousn The 
vitreous was no longer m contact with the cornea The patient was discharged 
with instructions to use 1 per cent atropine twice a daj (Pilocarpine treatment 
was continued m the left ev e ) 
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Match 19 — There was some injection of the right eje The vitreous had 
withdrawn further Tension was 19 mm in the right eje The use of atropine 
was continued 

Match 26 — The light eje was somewhat irritable, probably from atropine 
The eye felt softer, but the tension was not taken because of the irritabihtj The 
utreous w r as further retracted Atropine medication was discontinued 

April 2 — The right eje was white and quiet The \itrcous was unchanged, 
it filled about one-half the anterior chamber in the pupillarj area and was not m 
contact with the cornea Tension was 18 mm m the right eje 
April 16 — Tension was 17 mm and vision 20/30 m the right eve 
May 27 — Tension was 13 mm m the right eje There was possiblj a little 
more Mtreous in the anterior chamber 

Case 8 — L S , a woman aged 65 

Sept 25, 1912 — An immature cataract was present in eich eve Vision was 
1/200 in the right eje and 4/200 m the left eje 

Novembet 14 — Combined mtracapsnlar cataract extraction was done on the 
right eje Convalescence was uncvcnttul Tmal -vision with glass was 20/20 
This vision has been maintained to date 

November 21 — Extracapsular cataract extraction with lridcctomv was done 
on the left c\c The comalcsccncc was uneventful except that there was a 
pupillan membrane, partlj capsular and partlj mflammaton 

Jau 30, 1943 — Discission was done on the left eve V good opening was 
obtained Subsequent -vision with glass was 20/25 

Teb 23, 1946 — The patient returned to the clinic with a lmtorj of severe 
pain and inflammation in the left eje, with loss of vision of six dajs* duration 
The left eve was considerablj injected, the cornea was steamj The anterior 
chamber was somewhat shallow, particularlj on the sides It was deeper below 
The pupil was shghtlv drawn up, and the coloboma of the iris was rather narrow, 
about 4 mm Some of the capsule was present in the top of the coloboma and 
along the nasal border The pupil was clear m the lower central portion, with 
vitreous herniating through it so as to reach almost to the cornea Vision with 
glass was 15/70 Tension was 52 mm A single puncture was made with a 
broad cataract knife in the pcripherv of the iris at the 4 o’clock position The 
anterior chamber deepened immediatelj A single dressing was applied, and the 
patient was allowed to return home 

Febtuary 25 — The left eje was almost white and quiet The anterior chamber 
was deep The vitreous had withdrawn from the anterior chamber, and its 
anterior surface was on the plane of the iris Tension was 20 mm No local 
treatment was given 

March 2 — The left eje was white and quiet Tension was 23 mm 
Match 11 — Tension was 14 mm m the left eje 

March 25 — Vision with glass was 20/40 — 1 m the left eye Tension was 
15 mm The anterior chamber was slightly shallow temporally The vitreous 
was bulging slightly through the nasal third of the pupil 

April 22 — Tension was 16 mm in the right eje and 15 mm in the left eye 
In the left eye, the vitreous was on the plane of the ins all over the pupil except 
for a very slight bulge on the nasal side In several places there seemed to be 
a space between the iris and the vitreous 
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Case 9 — A D , a man aged 68 

June 11, 1945— On the patient’s admission to the hospital, the right eye was 
aphakic, with iridectomy upward The media were clear, and the fundus was 
normal Vision with glass was 20/30 in this eye The anterior chamber of the 
left eye was normal and the pupil round and active Vision was 20/200 in 
this eye 

June 12 — Intracapsular cataract extraction, with a small peripheral iridectomy, 
was done on the left eye There weie no complications 

June 14 — The anterior chamber was good The pupil was round and central 
There was moderate redness 

June 19 — The patient was discharged Atropine was prescribed Vision with 
a -j- 12 00 D sphere and a pinhole disk was 20/30 — 

June 25 — The left eye was moderately injected The cornea was clear 
Sutures were removed 

July 16 — The anterior chamber of the left eye was rather shallow There 
was moderate injection 

July 30 — The left eye was moderately injected The anterior chamber was 
shallow The pupil measured about 2 5 mm The hyaloid membrane was on 
the plane of the iris Tension was 48 mm Four per cent pilocarpine nitrate 
was prescribed 

July 30 — Tension was 48 mm in the left eye Vision with a + 12 00 D lens 
and a pinhole disk was 20/30 Vitreous was bulging somewhat through the pupil, 
but the hyaloid membrane was intact The iridectomy opening seemed closed 
with a membrane The anterior chamber was very shallow The patient was 
admitted to the hospital 

August 3 — Cyclodialysis was done on the left eye, between 6 and 9 o’clock 

August 4 — Tension was 36 mm in the left eye A 4 per cent solution of 

pilocarpine nitrate and physostigmine ointment were prescribed 

August 8 — Tension was 36 mm in the left eye 

August 13 — The patient was discharged Tension was 28 mm in the left eye 

August 20— The patient was admitted to the hospital Vision in the left eye 

with a + 12 00 D lens and a pinhole disk was 20/30— Tension was 48 mm 
The anterior chamber was very shallow 

August 25 — Trephination was done on the left eye, with a small iridectomy 
Vitreous was lost at operation 

August 28 — The anterior chamber was rather shallow Tension was 36 mm 
Four per cent pilocarpine nitrate and 1 per cent epinephrine hydrochloride were 
given, and daily massage of the eye was prescribed 
September 5 — Tension was 35 mm in the left eye 
September 11 — Tension was 45 mm in the left eye 

September 11 — Cyclodiathermy of the lower half of the circumference of the 
eye and posterior sclerotomy m the lower outer quadrant were performed 

September 12 — The antenor chamber had become a little deeper The eje 
was soft after massage 

September 19 — Tension was 18 mm in the left eye The antenor chamber 
was a little deeper than before but was still rather shallow The pupil was small 
The vitreous showed a great deal of opacity Vision equaled accurate light pro- 
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jection The patient was discharged from the hospital Tour per cent piloctrpine 
nitrate was prescribed 

September 24 — The left esc was still rather red The pupil measured 2 mm 
and w-as fixed to light The anterior chamber was icry shallow There was 
some blood in the pupil Tension was normal to palpation Atropine was 
prescribed 

October 1 — The anterior chamber was \cry shallow The pupil w'as small 
A posterioi synechia w'as present Tension was 36 mm The patient was admitted 
to the hospital 

Octobci 2 — A single small puncture was made in the lower outer quadrant 
of the iris 

October 4 — Tension was normal to palpation The tiny puncture in the iris 
seemed to be filled with blood and fibrin, and ins was adherent to the back of 
the cornea here The anterior chamber was somewhat deeper than before 
October S — Tension wans 45 mm in the left eye 

Oitobcr 9 — A small cyclodialysis was done in the upper nasal quadrant, and 
a bioad basal iridectomy was done through the cyclodialysis wound Xo Mtreous 
was lost Moderate bleeding occurred into the anterior chamber 
Oclobct 10 — The anterior chamber was deep 

October 17 — The anterior chamber was deep Ncarh all the blood had gone 
from the anterior chamber The c\c was "soft” 

Octobci 22 — The eye was "soft” Vitreous was bulging somewhat into the 
anterior chamber Atropine was prescribed 

November 5 — The left cic was "soft” Atropine medication was continued 
November 1 o — Tension was 10 mm m the left c\e Atropine medication 
was discontinued The Mtreous was clearing 
December 3 — The left eye was “soft” 

December 24 — 'Tension was 18 mm m the left eye, and the c\c was still 
moderately injected 

Jan 21, 1916 — Examination of the left esc showed a few cells in the aqueous, 
a little blood around the margin of the coloboma of the iris and mam adhesions 
between the ins and the Inaloid membrane, forming a complete sencchia except 
in the coloboma Many coarse opacities were seen m the Mtreous The eye was 
nearh white and quiet The disk was slighth pale Xo pathologic cupping 
was present Tension was 14 mm Vision with glass was 20/50 

Fcbiuaiy 4 — Tension was 19 mm in the right eye and 15 mm in the left eye 
Both eyes were white and quiet There was no pathologic cupping, but the 
left disk was slightly paler than the right The anterior chambers were deep 
A few large opacities w r crc present in the vitreous of the left eye Only a little 
blood clot remained around the border of the coloboma in the left esc 

Match 4 — Tension was 18 mm in the right eye and 14 mm in the left esc 
In the left eye, the posterior synechia between the iris and the hyaloid membrane 
was complete everywhere except in the operative coloboma 

Apnl 1 — Tension was 17 mm in the right ey'e and 14 mm in the left eye 
Examination showed no change 

C\se 10 — L V, a man aged 50 

1 cb 16, 1945 — Three months prior to admission the patient had been struck 
m the left eye with a blunt piece of metal He was said to have had a severe 
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intraocular hemorrhage with glaucoma, necessitating irrigation of the anterior 
chamber to remove the blood 

Right Eye Vision was 20/20, and the eye was normal 

Left Eye The eye was slightly injected There was a scar about 6 mm 
long in the cornea near the limbus at 12 o’clock, with ms adherent to it The 
pupil was slightly diawn up, about 6 mm horizontally and 8 mm vertically It 
reacted to light The lens was in position above and tilted slightly backward 
below, with vitreous presenting m the space between the ins and the lens The 
lens showed considerable opacity The aqueous showed a few cells, and the beam 
of the slit lamp was slightly visible Tension was normal Vision was 6/200 
Atropine was prescribed 

During the next few months the eye gradually became quiet and the lens com- 
pletely opaque 

September 7 — Operation was performed on the left eye Two corneal sutures 
were used An upwaid incision was made with a Graefe knife, and the anterior 
synechia was cut through in making the section, producing a fairly large coloboma 
of the ins upward and leaving some iris attached to the cornea Normal vitreous 
presented immediately, and the lens was delivered in capsule with a wire loop 
There was considerable loss of vitreous A large bubble of air was put into 
the anterior chamber The chamber formed the day after operation The patient 
was discharged on the seventh day after operation, and atropine was prescribed 
There was considerable postoperative inflammation, and the anterior chamber 


remained very shallow 

October 5 — The eye was almost white The anterior chamber was extremely 
shallow No free vitreous was present in the chamber What appeared to be 
a hyaloid membrane stretched across the pupil Tension was 25 mm Atropine 
medication was discontinued 

October 15 —The anterior chamber was extremely shallow Hyaloid membrane 
was in contact with the cornea in the upper central zone The pupillary border 
was everywhere m close contact with the hyaloid membrane, even as far up into 
the coloboma of the iris as could be seen Many fine synechias were present 

between the iris and the hyaloid membrane The pupi was m e same 
of dilatation as at the first examination and did not react to ig ens 

was 38 mm Four per cent pilocarpine nitrate was ordered 

October 18 — Tension was 40 mm The eye was otherwise unchanged The 
patient was admitted to the hospital for operation A conjunctrva mcisi n \ 
made in the lower outer quadrant and a flap dissected up toward the liml bus A 
scratch incision about 6 mm long was made throug t le sc era ’ 

about 5 mm back of, the limbus A spatula was introduced and sn.a« eye o 
dialysis opening made Ins forceps were introduced into the anterior ch 
the ins was dfawn out through the scleral wound, and a broad 
done No vitreous was lost Considerable bleeding occurred into the anterior 

T„; patient was discharged on the 

^r^Tr^heCS colobom? and the recent 

iridectomy was m contact with the back of the corn 

OcMe, 11 - Tension was 27 mm The patient was given physost.gm.ne and 

epinephrine and told to massage the eye 
November 9 — ’Tension was 17 mm 
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November 16— Tension was 19 mm Four per cent pilocarpine nitrate and 
1 per cent epinephrine hydrochloride were prescribed 

Subsequent Course — The patient was seen at weekly or scnuwechly inters als 
until January 18 At these visits, except for two readings of 30 mm, tension 
remained 25 mm or less The anterior chamber remained deep, the eye became 
quiet There w'as moderate opacity of the % ltrcous, and no cupping of the disk 

It is probable that the angle is sufficiently blocked by anterior synechia from 
the long-continued extreme shallowness of the chamber so tint further operation 
will ultimately be necessary permanently to control the tension 

Case 11 — L C, a man aged 66 

March 11, 1945 — Immature cataract was present m both eyes Vision was 
20/70 in the right eye and 20/50 — in the left eye 

June 17 — An uncscntful intracapsular cataract extraction with complete iri- 
dectomy upward was performed on the right eye Two corneoscleral sutures 
were used The anterior chamber formed on the day following operation The 
patient was discharged on the ninth postoperatne day and gnen atropine. 

August 6 — The patient did not report back to the clinic until this dale At 
this MSit the eye showed considerable injection and slight striate keratitis There 
was a good anterior chamber There were numerous opacities in the \itrcous, 
so that details of the fundus were not made out Examination with the slit 
lamp was not earned out The patient complained of some pam m the eye. There 
W’as no note of tension 

August 9 — The patient returned with scicrc pam in the right c\c The 
anterior chamber was extremely shallow, especially temporally, where the ins 
seemed to be in contact with the cornea The cornea showed epithelial edema 
Many cells were noted in the aqueous and many opacities m the \itrcous Tension 
was 30 mm Two per cent pilocarpine nitrate was prescribed 

August 12 — The patient was admitted to the hospital, with marked injection 
of the right eye, a steamy cornea and an extremely shallow anterior chamber, 
which seemed to be flat temporally He was suffering from sc\crc pam Tension 
was 48 mm Paracentesis was done through the cornea in the 10 o’clock position 
with a Graefe knife When the knife w r as withdrawn, the iris prolapsed through 
the wound When an attempt was made to replace it, a hole was mad\ crtcntly 
made in the iris, and a gush of watery fluid escaped through the wound The iris 
was then easily reposited The following morning the eye was described as 
"mushy soft” The anterior chamber was deep Atropine was prescribed and 
its use continued during the stay in the hospital Intrai enous injection of typhoid 
vaccine w'as gnen on two occasions The eye slowly' quieted down, and the 
patient was discharged on the eighteenth postoperative day Tension remained 
normal and the anterior chamber deep Atropine medication was continued at 
home 

September 13 — There w'as slight ciliary' injection The anterior chamber was 
deep There was a thin pupillary membrane, and numerous cells w r cre noted in 
the aqueous Atropine medication w'as continued 

October S — 'The right eye was practically' w’hite and quiet A rare cell was 
present m the aqueous Use of atropine was discontinued 

November 19 — The right eye w r as white and quiet A thin pupiltarv mem- 
brane w'as present Tension was 20 mm 
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Feb 18, 1946 — Vision with a -j- 10 00 D lens and a pinhole disk was 20/30 — 1 
in the right eye Tension was 19 mm 

Fcbt ltaiy 27 — Refraction of the right eye was done, and vision with glass 
was 20/30 


Case 12 — P F , a man aged 59 

Jail 31, 1944 — An immature posterior cortical cataract was present m both 
eyes Vision was 2/200 in the right eye and 20/40 in the left eye 

Match 7 — Intracapsular cataract extraction with peripheral iridectomy was 
done on the right eye There was no loss of vitreous or other complication The 
anterior chamber was formed on the first postoperative day, and convalescence 
in the hospital was uneventful The patient was discharged on the ninth post- 
operative day Atropine was prescribed 
Match 27 — The eye was moderately red 

Aptil 17 — There was a history of pain for five days The right eye was 
moderately red The pupil measured 3 mm The cornea was edematous The 
anterior chamber was shallow There were a few cells in the aqueous Tension 
was 48 mm A Reese incision w'as made into the anterior chamber 


April 20 — Tension was 49 mm in the right eye Another Reese incision was 
made 


Apnl 25 — Posterior sclerotomy was done in the upper nasal quadrant 
Apul 29 — Tension in the right eye w'as normal to palpation The anterior 
chamber had become slightly deeper 

May 1 — Tension w'as 42 mm in the right eye The eye was considerably 
injected The pupil measured 3 to 4 mm and was fixed to light The anterior 
chamber w'as moderately shallow Vision was 3/200 

May 8 — 'The anterior chamber was moderately deep There was no pupillary 
reaction to light A few cells were present in the anterior chamber Vitreous 
W'as also present ” Tension was 36 mm 

May 16 — Cyclodialysis w'as done jn the lower outer quadrant 


May 19 — Tension was 65 mm 

May 20 — A trephine opening W'as made in the upper inner quadrant, with a 
small lridotomy There was no loss of vitreous 
May 22 — 'Tension was 22 mm 


May 24 — Tension was 40 mm 

May 25 — Tension was 36 mm With massage and use of 1 per cent epinephrine 
hydrochloride, tension gradually fell to normal, and the patient w'as discharged 
June 3 

June 12— Tension was 36 mm Use of 4 per cent pilocarpine nitrate was 


continued 


June 26 - Tension was 30 mm A small infiltrated ulcer was noted m the 

i — ^oneiinnrr 3 IT1 HI TflC pUpil WclS 


V -m- JL CUOlUU \ V 

low'er portion of the cornea, with a hypopyon measuring ~ 

here described as being drawn somewhat upward and nasally, so as to give the 
appearance of a complete coloboma The anterior chamber was deep With 
intravenous injections of typhoid vaccine and local administration o pemci m, 
the ulcer gradually healed Tension became higher, however, and on June 30 
a paracentesis of the anterior chamber w'as done 


July 4 — Tension was 40 mm 

July 5 — .Cyclodiathermy w'as done on the temporal side 



766 


ARCHIVES OF OPHTHALMOLOGY 


July u — Th e patient was discharged from the hospital Tension was normal 
to palpation Determinations of tension were made as follows 


Date 

Jul> 17 
Julj 24 
July 31 
August 14 
September 11 


Tension, Mm 
17 
22 
22 

“E>e -till red" 
IS 


September 12 — Cyclodiathermy was done at the 7 to 10 o’clock position 
September 30 — The patient was discharged from the hospital The right eye 
was soft to palpation Determinations of tension were made as follows 


Date 

October 16 
boa ember 6 
December 4 


Tension 
Very soft 
Very soft 
Very soft 


Jan S, 1945 — Tension was 22 mm in the right c\c, and usion with glass v as 
6/200 During the next several months the right eye remained quiet, and tension 
was usually 22 mm or less 

December 10 — Tension was 42 mm, and vision was 3/200 
Case 13 — J T H , a man aged S7 

Dec 21, 1915 — The patient was admitted to the hospital with a history of pain 
and blurred vision in the right eve for forty -eight hours The right eve was 
considerably injected, the cornea steam} and the anterior chamber deep, the pupil 
was about 2 nun and was fixed to light The iris was tremulous There was 
a hypermaturc cataract, which was subluxated backward and shghti} nasally, and 
vitreous was bulging into the nasal part of the pupil There was marked exfolia- 
tion of the lens capsule Tension was 42 mm Vision equaled accurate light 
projection The left eve was white and quiet, the anterior chamber was deep, 
and the pupil was about 2 5 mm and reacted to light There was an immature 
cataract Vision was 20/100 Tension was 16 mm 

During the day of admission the right c}c was given intensive treatment with 
4 per cent pilocarpine nitrate and 0 5 per cent physostigminc salicylate At 8 30 
p m tension in the right eje was 32 mm While the patient was in the hospital, 
4 per cent pilocarpine nitrate and 1 per cent epinephrine hydrochloride were 
used in the right eye four times a dav Tension remained normal, and lie 
was discharged December 26, with instructions to follow the same treatment 
Dcccmbci 31 — Tension was 18 mm 
Jan 5, 1°46 — Tension was 19 mm 

Januaty 7 — The patient was readmitted to the hospital with a history of 

severe pain in the right eye for eighteen hours The eye was intensely injected, 

the cornea was steamy-, the anterior chamber was almost flat, and the pupil 
measured 3 mm and was fixed to light On account of the steamy- cornea, it 
was difficult to tell whether there was vitreous in the pupil The lens appeared 

to be 2 or 3 mm behind the plane of the iris Tension w-as 46 mm 

An operation was done, consisting of a double transfixion of the iris in the 
upper portion with a Graefe knife There was considerable escape of aqueous, 
and the eye became soft 

* 

January 8 — The anterior chamber was deep and tension was normal No 
treatment was given 
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January 10 —Tension was 17 mm The patient was discharged from the 
hospital without treatment 

January 14— The cornea was clear, the anterior chamber deep and the vitreous 
bulging through the pupil on the nasal side The lens was tilted backward nasally 
The two holes in the iris were open, but there was an anterior synechia at the 
site of the nasal hole 

January 28 Tension was 30 mm The right eye was moderately injected 
The anterior chamber was deep except for an anterior synechia at the site of the 
nasal one of the two iris punctures Both holes were patent The chamber was 
also slightly shallow at the periphery mferotemporally The pupil was about 
3 mm , vitreous filled the pupil but did not project into the anterior chamber 

It was felt at this examination that the slightly increased tension was due 
to shallowing of the anterior chamber peripherally m the lower temporal quadrant 
from the backward tilting of the lens, together with the shallowing incident on 
the formation of the anterior synechia at the site of the temporal puncture and 
the presence of exfoliation of the lens capsule In view of this, it was felt 
that the glaucoma should now be favorably influenced by a miotic The patient 
was given 2 per cent pilocarpine nitrate to use four times a day 

February 11 — Tension was 26 mm in the right eye and 17 mm in the left 
eye Examination revealed no change 

Fcbutaiy 25 — Tension was 28 mm in the right eye and 15 mm in the left 
eye Pilocarpine nitrate, 4 per cent, was given four times a day in the right eye 

Maich 25 — Tension was 34 mm in the right eye and 15 mm in the left eye 
The right eye was essentially unchanged in appearance, vitreous still filled 
the pupil The anterior chamber was everywhere deep except m the lower 
outer quadrant The pupil was 3 mm and fixed Exfoliation was marked The 
patient had neglected to use drops They were again ordered 

Apiil 22 — Tension was 24 mm m the right eye and 20 mm in the left eye 
With the slit lamp, a little vitreous was seen protruding slightly into the anterior 
chamber through the lower half of the pupil Medication with 4 per cent pilocarpine 
nitrate was continued 


Case 14 — J M , a man aged 75 

Jan 29, 1945— Right Eye The cornea was clear, the anterior chamber was 
slightly shallow , the pupil was round and active , an immature cataract was 
present, with marked exfoliation of the lens capsule, and tension was normal to 
palpation Vision was 11/200 

Left Eye The eye was slightly convergent, the anterior chamber was deep, 
the lens was completely dislocated posteriorly and lying down behind the iris below , 
the fundus was normal Tension was normal to palpation Vision with a cataract 
glass was 20/30 Glasses were prescribed 

Decembet 31 — The patient complained of blurred vision in the left eye The 
disk was slightly pale, but no pathologic cupping was noted Vision was 20//0 
with glass Tension was 25 mm Two per cent pilocarpine nitrate was prescribed 
Jan 7, 1946— Vitreous was noted m the anterior chamber Tension was 46 
mm Admission to the hospital was advised 

January 14 — The patient was admitted to the hospital The right eye i\as 

unchanged , tension was 17 mm , 

Left Eye The anterior chamber was almost normal, possibly shghth shallow, 
and of about the same depth as that of the right eye Examination with the 
slit lamp showed vitreous m the pupil and nearly filling the anterior ciamber 
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It was thought to be normal, since it was tremulous Tension w'as 57 mm Vision 
with glass w'as 20/200 

Januaiv 15 — Operation was performed on the left t\e A double transfixion 
of the iris was done in the upper portion with a Graefc knife, and the eje 
immediately became soft A large bubble of air w is introduced into the anterior 
chamber, since this made the c\c hard, it was e\ncuntcd When the air was 
e\ acuated, it was followed b\ a bead of Mtreous, which was pulled out and 
excised Atropine was preset ibed 

Januaiv 16 — The anterior chamber ot the left e\e was rather deep, tension 
was normal 

Januar\ IT — Tension was IS mm in each e\e 

January IS — Tension was 17 mm in each e\e 

Januaiv 1 0 — The patient was discharged The anterior chamber in the left 
ese was rather deep and was ncarlj filled with Mtreons The pupil was about 
3 5 mm Tension was Id mm 

Januaiv 22 — Tension was 16 mm in the right t>e The left c\c still showed 
moderate injection The pupil was 3 to 4 mm Tension was 23 mm Atropine 
medication was continued 

January 2S — Tension was 19 mm an the right e\t and 30 mm in the left 
e\e 

Left E)c A strand of Mtreous extended from the pupillars area shglitl} 
upward and outward to the corneal incision The lower pait and the nasal side 
of the anterior chamber was free of Mtreous \tropmc was discontinued, and 
2 per cent pilocarpine nitrate was substituted 

Tcbruaiy IS — Tension was 38 mm in the right e\c and 17 mm m the left C)C 

Left Lee Vitreous still protruded through the pupil, partialle blocking it 
Some eiticous presented in one of the transfixion holes m the ins 

Right Lee The eje was hard to palpation, with much exfoliation, steam) 
cornea, shallow anterior chamber, moderate conjunctieal injection and mature 
cataract With treatment eeith 4 per cent pilocarpine nitrate, the tension m 
the right c)e dropped, ear) mg trom 15 to 26 mm until 1 ebruan 26 

r cbruaiy 26 — An intracapsulai cataract extraction with basal lridcctom) was 
done on the right eye There was no loss of Mtreous, but the anterior chamber 
formed while the patient was still on the table Postoperatncl) there was 
pronounced mdocyclitis with membrane formation, the patient was treated with 
atropine He w'as dischaigcd on March 9 

March 25 — Right Eye There was slight cilian injection, the c>c was soft, 
tlicie were a pupillary membrane and mail) opacities m the Mtreous The patient 
w'as using atropine 

Left E)c Tension was 30 mm , the patient was using pilocarpine The 
same amount of vitreous w'as present in the anterior chamber 

Apnl S — Right Eye Tension was 14 mm The sutuics w'erc remored There 
was still a moderate mixed injection The anterior chamber w'as deep The 
pupil was drawn up There w'as a fairly dense pupillary membrane, with a red 
reflex Some folds W'erc present in the cornea, there were no cells m the anterior 
chamber 

Left Eye Tension w r as 27 mm The eve was wdntc and quiet A strand of 
vitreous extended from the pupil to the lower end of the corneal incision The 
anterior chamber w'as deep The disk was nearly white 
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Treatment The right eye was treated with heat four times a day, the left 
eye was given pilocarpine nitrate, 4 per cent, four times a day 

April 22— Tension was 34 mm in the right eye and 20 mm in the left eje 
Examination showed no change in the left eye Right Eye The anterior 
chamber was shallow, especially above, a vasculanzed deep corneal opacitj 
was present up and temporally fiom S to 1 o’clock, extending 2 mm into the cornea 
A dense pupillary membiane was present The remains of a few small keratic 
precipitates were seen on the lower half of the coinea There w'as slight epithelial 
edema of the upper third of the coinea There w'eie no cells in the anterior 
chamber and no aqueous flare An emergency admission was advised but w'as 
refused by the patient , 

Apul 29 — The patient was admitted to the hospital Right Eye Vision w'as 
limited to perception of hand movements The anterior chamber was shallow, 
there ivere no cells, but many old pigmented keratic precipitates were present 
The coloboma of the iris w'as filled with dense membrane The fundus was not 
seen Tension w'as 30 mm 

Left Eye Examination showed no change Tension was 21 mm Vision 
was limited to counting of fingeis at 4 feet (120 cm) The disk showed shallow' 
cupping 

Apul 30 — Operation was peifoimed on the right eye A double transfixion 
of the iris w'as done below' There w'as a little bleeding of the iris, and the 
anterior chamber deepened slightly 

May 2 — The patient was discharged Vision w'lth glass was 1/200 in the 
right eye and 20/100 in the left eje 

May 6 — Tension W'as 14 mm in the right eye and 25 mm in the left eye 
The patient had not been using drops in the left eye Medication w'as started 
again with 4 per cent pilocarpine nitrate, given four times a day 

Right Eye The anterior chamber was deep The transfixion holes were 
barely visible 

5 Bay State Road 

ABSTRACT OF DISCUSSION 


Dr John H Dunnington, New Yoik This timely paper focuses 
attention on some of the factors lesponsible for glaucoma m the aphakic 
eye By so doing, the authois have made a noteworthy conti lbution 
and, consciously or unconsciously, have entered a plea for a more detailed 
preoperative study of each patient They i ecogmze that individualization 
m the treatment of these patients is essential Such a clearcut anal) sis 
of the causative factors and the lationale for different methods of lehef 
should make all ophthalmologists conscious of the futility of adopting 
one operative procedure as a loutine measuie m all cases of this 
condition 


In cases of type 1 the authois point out that the communication 
between the antenor and the posterior chamber may become blocked 
by a membiane, and they cite 3 cases in which this condition resulted 
m mci eased intraocular tension, lehef being obtained by a discission m 
2 of them They caution against the use of this operative pi ocedure 
in the presence of noimal vitreous — an opinion m w Inch I heartily concui , 
foi m my experience the cutting of a secondary membiane m the presence 
of an mci eased mtiaoculai tension usually leads to aggraia ion oi le 
preexisting glaucoma Considenng the difficult) of determining the 
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exact status of the vitreous behind a dense membrane, the establishment 
of a communication between the anterior and the postenor chamber as 
an initial step is a safer operative procedure 

Herniation of the vitreous through the pupillary area does not of itself 
produce glaucoma As pointed out by the authors, it occurs only when 
the communication between the anterior and the posterior chamber is 
blocked, a condition not infrequently seen after a discission Such 
blocking adhesions between the ins and the prolapsed vitreous occur 
more leadily in the presence of a postoperative iridocyclitis, the frequency 
of which is in dnect proportion to the amount of operative trauma For 
this reason, I have long contended that a discission is not a minor surgical 
procedure, but one that should be done with the greatest care and with 
minimal disturbance oi the \itieous To relegate this operation to the 
novice is to increase the frequencj of postoperative glaucoma A care- 
ful preoperative study of the membrane will disclose how a satisfactory 
opening can be made m it with the smallest amount of trauma The 
frequency of this tjpe of glaucoma can be reduced material!} bv remem- 
bering that a small opening in a sccondarj membrane, if placed in the 
proper position, gives the same usual result as a wide one Abo\e all, 
unnecessary disturbance of the vitreous should be avoided 

The occurrence of glaucoma from herniation forw ard of the v itreous 
into the anterior chamber has occurred in several of mv cases of mtra- 
capsulai extraction, both with and without complete lridcctoim In 
most of them convalescence was complicated b} a low' grade c} clitis, w Inch 
was followed m a short time by a rise in the intiaocular tension In 
these cases I have always recommended a cyclodialysis with iridectomy, 
as described by Wheeler in 1936, as the operation of choice In \iew 
of the authors’ findings, I believe that cither a transfixion of the iris or 
an iridectomy should be considered, for I have long observed that a 
cyclodialvsis, unless combined with an mdectomy, is ineffective in mam 
cases of glaucoma with aphakia 

Herniation of the vitreous forward, blocking the communication 
between the anterior and the postenor chamber, maj be the cause of 
the rise in tension that follows a delayed restoration of the anterior 
chamber In 1 case of this type a restoration of normal intraocular ten- 
sion followed the freeing of an adhesion between the anterior face of the 
prolapsed vitreous and the posterior surface of the cornea, whereas a 
previous cyclodialysis had failed to reduce the tension 

In some instances the increased tension resulting from a herniation 
of vitreous through the round pupil can be relieved by medical means 
Restoration of the mobility of the ins by first dilating and then contract- 
ing the pupil was sufficient to control the tension m 2 of my cases Let 
me emphasize the importance of detailed examination with the slit lamp 
as a part of the postoperative follow-up m cases of cataract extraction, 
particularly those with a round pupil Such a herniation of the vitreous 
can be easily seen, and if it is associated with an immobile iris, beware r 
Similarly, the early detection of adhesions between the ins and the 
nonprolapsed (anterior) face of the vitreous should enable one to prevent 
the development of glaucoma from that cause The failure of the authors 
to find any reference in the literature to cases of this sort is but proof 
that sufficient attention has not been given to the mobility of the ins 
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Their case reports clearly demonstrate that a blockage of the pupil 
by vitreous may be responsible for glaucoma m some patients with a 
dislocated lens, and their method of treatment warrants serious con- 
sideration My experience with cases of this type has been confined 
to the remoial of the lens combined with a complete iridectomy, but, 
thanks to the authors, henceforth I shall always bear in mind that vitreous 
block is a factor to be reckoned with 

* Dr Paul A Chandler, Boston Of all the types of glaucoma 
I have treated, this affords the greatest satisfaction to the surgeon If 
a proper communication is reestablished between the chambers, so far 
as our present expenence goes with the 14 cases discussed in this paper 
and with 3 or 4 othei s which ai e not included hei e, the results are uni- 
formly successful In case 8, m the second group, in which glaucoma 
came on after a needling, a simple puncture of the iris was done A 
single dressing was applied , the patient was sent directly home and made 
a rapid and uneventful lecovery 

A large herniation of the vitreous into the anterior chamber may 
occur without a pupillary block, and it is rare that the entire pupil is 
blocked with vitreous if a complete mdectomy has been done It is 
known that there is a continuous exchange of fluid between the vitreous 
and the aqueous all the time, probably in these cases there is a little 
leakage of aqueous between the pupillary border and the herniating 
vitreous, but it is appaiently not sufficient to make free communication 
between the chambers The most diamatic proof to my mind that the 
vitreous can block the pupil is that when a communication is reestablished 
between the chambers one can see the vitreous withdraw from the 
anterior chamber 

Dr Dunnmgton referred to the use of drops If the pupil is blocked 
with vitreous, the diug of choice is atropine, instead of pilocarpine 
Pilocarpine makes the condition worse, as was proved m several of our 
cases, because it makes the pupil grip the herniating vitreous all the more 
firmly and increases the degree of pupillary block 



MINOR ANOMALIES IN POSITION OF THE EYELASHES 


FRITZ J BLOCH, MD 

« 

NEW YORK 

CILIUM IXCARNA1L.M IXTLRNOM 

T HE SUBCUTANEOUS growth of an ej clash is inficquently 
lepoilccl Makrocki 1 described the case of a woman aged 22 with 
two small nodules in each upper hd which pro\cd to he ev clashes 3 to 
4 mm m length Except for unusually hcavj pigmentation, the} were 
normal Iiei70g = descubcd the case of a woman aged 24 with a wart 
the size of a pinhead on the outer margin of the left upper hd On the 
inner circumference of the base of the wart a cilium was bent back- 
ward and grew' along the mat gin of the hd, complete!} surrounded 
with epithelium Slitting of the epithelium pci nutted the liberation of a 
normal eyelash to its noimal position Chcrno ' mentioned as Bcdctt- 
iungsvollcs Kwiouim a case in which a normally formed, extremely 
thick eyelash 8 mm long was found undci the skin of the hd Schreiber * 
observed a 17 }eai old gill with a combhke -vertical elevation of the 
skin immediately above the mat gin of the hd, completely surrounding 
an e) clash Jess 5 dcscubed the case of a 19 jear old patient with a 
longitudinal swelling of the skm of the upper lid through which a cilium 
could be seen as a black stupe growing upward 

I observed a similar case, tint of a man aged 39 who consulted me because 
he had difficulty in removing a blackhead from his left tipper hd Two milli- 
meters nasal to the midhne the left upper hd showed a longitudinal elevation of 
darker color than the surrounding skm Examination with the slit lamp showed 
a cilium completely surrounded with epithelium '\ftcr a small incision with a 
Graefe knife near the margin of the lid, the cilium, 7 mm long, could easilv be 
extracted with forceps Apparcnth noimal in all respects, it joined the patient’s 
normal iow of lashes There was no other pathologic condition of the eves 
(figure, A) 


From the service of Dr E B Grosser, Department of Ophthalmologv , Beth 
Israel Hospital 

1 Makrocki, F Em Fall von pervers gewachscnen subcutanen Cihcn, Zen- 
tralbl f prakt Augcnh 7 129.1SS3 

2 Her7og, II Pathologic der Cihcn, Ztschr f Augcnh 12 25 6, 1904 

3 Cherno, F Ueber die unter dem Namen Blepharitis ciliaris bekannten 

Eikrankungen des Lidrandes, Ztschr f Augenh 18 1, 1907 

4 Schreiber, L Die Krankheilen der Augenlider, Berlin, Julius Springer, 
1924, p 380 

5 Jess, A Cilia incarnata totalis, Klin Monatsbl f Augenh 83 47, 1929 
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Comment — This anomaly may have little piactical importance, but 
the appaient lanty and the fact that no case has been published m the 
Anglo- Amei ican hteiatuie may justify its leport Foi the explanation 
of the condition it is not necessaiy to go into a far-fetched embryologic 
discussion, as Makiocla 1 did The sprouting eyelash encounters 
resistance, such as a wait or a laige infarct of a meibomian gland, in 



Artist’s sketches of ( A ) cihum mcarnatum externum and ( B ) cilium mcar- 
natum internum 

its growth On being bent upward, it follows the line of least resistance 
finding its way under the skin of the lid 

CILIUM INCARNATUM INTERNUM 

Cilium mcarnatum internum is a rarer condition than the preceding 
one In this foim an aberrant cilium finds its way through the conjunc- 
tiva tarsi and is much moie unpleasant to the patient Eisner 0 observed 
a 50 year old farmer who complained of a stinging pain m his right 

6 Eisner, F Beitrag zur Anomahe des Ziliemvachstums, Klin Monatsbl 
f Augenh 85 810, 1930 
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eye for a few da}s There was an erosion of the Iowa pait of the 
cornea, caused b\ the tip of an eyelash which pcifoiated the conjunc- 
tiva 1 5 mm below the maigin of the lid The cihum w r as easily 
removed, but it kept on growing back in this anomalous position and 
had to be remo\ed again twice in the com sc of three \ears Hirose 
and Iinayama 7 reported a similai case, that of a 17 \eai old girl, in 
which a black ban was dnected upwaid in the taisal conjunctna of the 
upper hd Ihc hail was found to be an eyelash 

I observed a similar case m a man aged 50 whose c\ts had been normal at a 
preuous examination He complained tint lie had felt a scratching sensation in 
Ins right e\e for the prcuous two weeks The c\c became increasing!} red 
Examination showed moderate injection ot the lower part of the conjunctna 
bulbi The corneal surface was not as brilliant as norm i! but did not stain After 
icmoeal of mucus trom the conjunctna t irsi, examination with the slit lamp 
showed a hair 2 mm below the margin of the lid m the midlme. It v as nsible 
about 1 5 mm below the conjunctna, and an end of the same si?c was moung 
frccl> m the cul-de-sac A. light pull with the lorceps extracted the hair, which 
proicd to be an e\ clash, rather thin, little pigmented and 'lightly curled at its 
end Tw'o dajs later the patient presented himself as cured (figure, B) 

Comment — The ingrowth ot an c\ clash and its appearance in the 
conjunctiva can be explained on a sti icily mechanical basis, in the same 
way as cihum mcarnatum externum Bcfoic pciforatmg the hd margin, 
the cihum, meeting an obstacle, is bent backwaid and enters by chance 
the lumen of a meibomian gland It glows backward along the gland 
until it perfoiates the tarsus and the conjunctna Ilowcvei, there is 
a possibility that one is dealing with a congenital false hair anlage in 
wduch the root of the cihum faces the margin of the hd Such a condi- 
tion is known as ahum nivcisum, and a histologic specimen has been 
reproduced by Schieibei s 

SUJIM \RY 

Tw f o cases of anomalous upwaid giowlh of an ej clash are described 
In the first case the cihum found its way into the outer skin of the hd, 
m the second case it pcifoiated the conjunctiva, and its tip nioacd 
freely in the cul-de-sac 

114 East Fiftj -Fourth Street 

7 Hirose, K, and Hiraaama, M An Anomalj of the E\ clashes, Acta Jap 
Ophth Soc 3 108, 1932, abstracted, Arch Ophtli 10 681 (No\ ) 1933 

8 Schreiber,* p 381 
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LATENT NYSTAGMUS FOLLOWING HEAD INJURY 
GEMINIANO dc OCAMPO, MD, MANILA, PHILIPPINES 

TN ORDER to find a satisiactoiy explanation for the signs and symp- 

toms obseived in a case of latent nystagmus, the literature on the 
subject has been suivejed and has been found not only wanting but 
w ith many contradictions Kestenbaum 1 stated that the mechanism 
and genesis of latent ii}stagmus aie still controveisial and indefinite, 
while Duke-Eldei 2 called the explanations of various authors quite 
hypothetical Accoiding to Esteis , 3 the cause of the phenomenon is 
unknown The pui pose of this leport is not to offer another theory to 
the many already advanced but, rather, to attempt to integrate and 
coordinate them for a better undei standing of this interesting phenom- 
enon, exemplified by a case following head injury 

There seems to be no doubt that latent nystagmus is a distui bance or 
perversion of the noimal mechanism of extiaoculai muscle tonus, fixation 
and conjugate oculai movements It is equally evident that, while many 
of their phases baie been well worked out, there remain some contro- 
versial points difficult of expei nnental proof There is definite evidence 
that the movements in latent nystagmus are conjugate and bilateral, and 
it appears in the light of present concepts that they must primarily be 
controlled from a coordinating center, wdierever and whatever that is. 
While a supranuclear center for normal conjugate movements is generally 
accepted, such a centei for latent nystagmus has been called by various 
names, such as “mam ocular muscle sender,” by Ohm 4 , “association 
centers,” by Fuchs 5 , “lower centers,” by Posner c , “coordinating cen- 

From the Department of Ophthalmology and Otolaryngology, University of 
the Philippines College of Medicine 

1 Kestenbaum, A Clinical Methods of Neuro-Ophthalmologic Examination, 
New York, Grune & Stratton, Inc , 1946, p 230 

2 Duke-Elder, W S Text-Book of Ophthalmology, London, Henry 
Kimpton, 1942, vol 1, p 638 

3 Esters, cited by Duke-Elder 2 

4 Ohm, cited by Kestenbaum, A Physiological and Clinical Aspects of 
Nystagmus, m Ridlej', F, and Sorsby, A Modern Trends of Ophthalmology, 
London, Butterworth & Co , Ltd , 1940, pp 372-381 

5 Fuchs, E Textbook of Ophthalmology, ed 5, edited by A Duane, Phila- 
delphia, J B Lippincott Company, 1907, pp 800-801 

6 Posner, A A Contribution to the Theory of Binocular Vision Supported 
by Three Case* of Latent Nystagmus, Am J Ophth 28 392-396 (April) 1945 
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teis, ’ by Fi omaget 7 , “supianuclear center,” by Verhuge , 8 and ‘‘center 
of lhythmic corn dilution,” by Rea Bielschovv sky’s 10 “anomalous 
innervation centeis” is probably related to it Whcthct this center is 
single, bilateral oi multiple, the terms refci to the same thing physio- 
logicalh Wherevei it is anatomically, vvhcthci m Deitcrs’ nucleus, 
accoi cling to Ohm ’ , m the quadi igeminal bodies, accoidingto Wlutnall , 11 
or dsewhete in the mesencephalon, it must be connected ducctly or 
mdnectl) with the common motor pathways of the thud, fourth and 
sixth nenes to the oculai muscles and with the main reflex pcnpheral 
sensoiy patlnvajs, such as those from the labyrinth and the patlnvavs 
mediating piopioccptne impulses from the muscles of the neck, light 
impulses from the retina and accommodation, comcrgence and fusion 
impulses, as well as the involuntary cential impulses or innervations 
from the occipital lobes and the cerebellum and the voluntarv innerva- 
tion from the frontal lobes 

Mail} believe with Duane 12 that the act of fixation is influenced 
simultaneously under normal conditions b} the left and the right frontal 
as well as the occipital cerebral motor centers When the eyes are m 
the pi unary position, the light and the left centers exert equal innerva- 
tions but when looking to the side, as to the right, the innervations, 
vvhethei voluntarv or reflex, although bilateral, arc maml) from the 
left oi opposite, side, and vice versa These central innervations are 
thought of as inhibitory and steadying (Posner °), or as actuall} stim- 
ulating to the impulses from the lower centeis 

What is obscure, however is whether these suptanucleai lower 
centeis are not generatois, or the source of innervations of their own 
(Posner , 0 Ohm *) as well as cooichnatois If they aie not generators, 
then the extraoculai muscle tone present after ccrelual influence is 
removed must be from constant tonic innervations from the cerebellum 
or from propioceptive impulses fiom the extraocular muscles through 
the third, fourth and sixth neives (Sherrington 1,1 ) 

It is evident from this discussion that, while much depends on the 
congenital or acquiied integrity oi capacity of the cooidmating meclia- 

7 Fromaget, cited bv Duke-Elder 2 

8 Verhage, J W Erne khnische Studie tibcr den Nvstagmus latens, 
Ophthalmologica 103 209-224 (April) 1942 

9 Rea, L R Neuro-Ophtlnlmologv, St Louis, C V Mosbv Compam, 1938, 
pp 65-73 

10 Bielscbowskv, A Lectures on Motor Anomalies, Hanover, N H, 
Dartmouth College Publications, 1943 p 19 

11 Wlutnall, cited by Rea, 0 p 117 

12 Duane, A The Associated Movements of the E\c«, Their Nerve Centers 
Conducting Paths, Production, Varieties and Derangements, Am T Ophth 
3 16-26 (Tan) 1924 

13 Sherrington, cited bv Duke-Elder, 2 p 579 
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Rism, its wot kings and the impulses coming from it to the common 
motoi patln\ aj s may be influenced quantitatively and qualitatively for 
smooth 01 pen ei ted oculai movements by any one or moie noimal or 
abnoimal impulses reaching it from any dnection Failure to recognize 
this may give rise to vai 1011s concepts of the etiology and mechanism 
of latent n)stagmus. such as disturbance of the coordinating centers 
(Fuchs 5 and Fiomaget 7 ), inhibition of convergence (Roelofs 14 )^ 
labynnthine distui bance and diffeience in light tonus (Ohm 4 ), con- 
genital lability of the optical appaiatus with distui bance of the balance 
between the light-sided and the left-sided nutation m the supranuclear 
centeis (Veihage s ) and presence oi absence of sharp images on the 
macula lutea (Kestenbaum J ) 

REPORT or A CASE 

A man aged 24, a Filipino veteran of Bataan, was first seen on Aug 12, 1942, 
with complaints of blurring of vision, headache and dizziness About eight months 
before, while in action, he sustained an injury to the left occipitoparietal area 
from fragments of an ar tiller}’’ shell He was unconscious for many hours and 
lost much blood Since a week after he v’as injured he had noted difficulty in 
fixing his gaze on objects, which seemed to him to move jerkily from side to 
side, accompanied with horizontal movements of both eyes, especially the right 
On persisting in fixating, he experienced a sensation of instability and frontal, 
and sometimes occipitoparietal, headache There W’as no rotatory vertigo or 
deafness He had had no ocular complaints befoie this head injury He had 
malaria and dysentery while a prisoner of w r ar in Capas, but no venereal infection 
There had been slight subjective improvement since the onset of his complaints 

He appeared fairly w’ell nourished There were a thick linear scar, about 4 
inches (10 cm ) long, in the left occipitoparietal region and a superficial scar 
back of the left pinna There w'as slight intermittent exotropia, with the light 
eye usually deviating, this disappeared, especially on fixation for near objects 
With the eyes in the primary position for far vision there was no definite gross 
nystagmus With the eyes right, spontaneous, transient, jerky horizontal nys- 
tagmus of both eyes to the right w’as present With eyes left, a similar nystagmus, 
of lesser intensity, was noted When the eyes w'ere in the primary position and 
the left eye w’as covered, pronounced jerky nystagmus of both eyes w'ould appear, 
which increased in amplitude and frequency as the eyes were turned to the right 
but disappeared as the gaze was turned to the left If the right eye w’as covered,. 
a similar, less intense, nystagmus appeared, but only on looking to the left. 
In the dark room, pronounced nystagmus could be elicited by directing the 
ophthalmoscopic light on the right macula, but not by directing the beam on the 
other regions of the fundus of the right eye or on the macula of the left eje No 
limitation of movement, diplopia or vertical nystagmus was present 

The pupffs showed no abnormality The near point of convergence w’as 10 5 cm. 
F ar vision was 20/60 in the right eye, with the head turned slightly to the right , 
lt: w’as 20/30 in the left eye and w’as 20/25 with a correction of 0 62 D sph With 
both eyes fixing, far vision was 20/25, and near vision was ability to read Jaeger 
type 1 Accommodation was 8 00 D m the right eye and 8 50 in the left 
e ye The patient could not sustain reading after a few’ minutes Binocular vision 

14 Roelofs, cited by Duke-Elder 2 
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was present, as shown by bar reading:, the Cruise stereoscope and the Lancaster 
red-green test Thud degree fusion was present Its amplitude was not taken 
Except for slight pallor of the disk, the fundus was normal on each side Exami- 
nation of the visual fields (Fcrrcc-Rand perimeter) showed slight contraction m 
the left c\e, while the field in the right eye could not be accuratch taken 
With the stereocampnnctcr the right field was equal to the left, without anv hemi- 
anopsia The blindspot of the left eye was normal, while that of the right c>c 
could be mapped out only inaccurately No scotoma was picscnt on cither side 
Hearing in the tuning fork test was practically normal on both sides Ves- 
tibular tests for the horizontal canals ga\c the following results Nystagmus was 
produced in twentj-two seconds when the cold caloric test was performed on the 
left side and only after thirty -tw o seconds when it v as done on the right side, 
but in the turning test there was longer aitcr-m stagnnis on turning to the left 
(sixtr-two seconds) than on turning to the right (forts -tv o seconds) The Romberg 
test was performed with slight swaying There was no spontaneous past pointing 
The neurologic impression reported (Dr M Limson) was purpuric, post- 
traumatic hemorrhages, meningeal, cortical and intracerebral, cspccialh m the 
fronto-occipital region and the mesencephalon Moderate malarial splenomegaly 
was present The blood showed malarial parasites but was otherwise normal 
The blood pressure was normal A roentgenogram of the skull showed no frac- 
ture The Wasscrmann reaction of the blood was 2 plus The spinal fluid was 
under normal pressure, with normal cytologic and chemical constituents 

The patient was followed for o\er six months, he showed slight linproeement 
m headache, dizziness and reading ability, but objectncly the latent nystagmus 
w'as practically unchanged 

COMMENT 

A single 2 plus Wassermann reaction of the blood with a normal 
spinal fluid, a history of malarial infection and a negatne history for 
venereal disease is of no account Although the hearing was normal, 
the caloric test showed \estibular hyposensitn ity, but the rotaton test 
revealed a strongei or longer state of instability on the right side This 
is peculiar, indicating a pei verted leaction or an unstable state of the 
vestibular nuclei (Deileis), and may influence both the production of 
the transient end nystagmus with both eyes open and the character 
of the nystagmus with one eye closed The low'er coordinating centers 
appear to be in the region of Deiters nucleus, in the mesencephalon But 
a far strongei influence for the production of the latent nystagmus in 
this case w r as the pen cited state and function of the higher imoluntaiy 
ocular motor centers, especially the left occipital lobe, accounting for the 
appearance of nystagmus when one eje, especially the left, was closed 
during reflex stimulation by monoculai images oi sti ong light A similar 
state of unbalanced dysfunction of the voluntaiy oculai motoi centers 
in the frontal cortex, especially the left, may help explain the diffeience 
in intensities of the latent nystagmus with the eyes in the pnmary 
position and that elicited with the lateral dnections of gaze 

The thesis of this communication is that the peripheral sensory 
stimuli and the state of stability of the lowei cooidinatmg centers, as 
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well as the balance of the innenating influence of the highei voluntary 
and involuntai) centcis, must be consideied as a whole in the explanation 
of the mechanism of latent nystagmus, and piobably of all nystagmus 
In the case lepoited, this peivcited condition of the higher and lower 
centers seemed to ha\e followed scveie concussion of the biam in a 
constitution debilitated by malana, malnuti ltion and neivous exhaustion 
brought about by the wai Theie may, howevei, have been a congenital 
or mheient lability of the cential nenous S) stem as in most cases of 
latent nystagmus lepoited 


TREATMENT OF CORNEAL ULCER WITH BLOOD AND BLOOD PLASMA 


ERWIN E GROSSMANN, MD, MILWAUKEE 


Tl IS notable that the coinca is avascular and denves its nomishment 
A by dial) sis fiom the penhmbal plexus Foi this reason healing of 
corneal infections maj become sluggish and pi olonged It is also notable 
that frequently lesions of the coinea cleai up only after vascularization 
has occurred According to Duke-Elder , 1 the neovascularization is a 
response to a call foi help by a tissue in difficulty 

In view r of the lack of an adequate nutnent supply system in the 
cornea, it w'ould appeal logical to apply the needed nutnent elements 
directly to the cornea m the foim of diops, made up either of whole 
blood or of blood plasma Although, so fai as is known, this pro- 
cedure has never been repoited as an adjuvant m the tieatment of 
corneal ulcer, excellent lesults have been reported by other workers 
from its use in local tieatment of ulcers of the leg 

Murray and Shaar 2 reported gratifying 1 esults wdien blood was used 
in paste form in several cases of indolent decubitus ulcei s and in infected 
wounds Mooihead and Unger 3 and his associates leported similar 
excellent results using a red blood cell concentrate 

Naide 4 used blood and concentrated blood plasma with good results 
m the treatment of ulcei s of the leg 

Many ophthalmologists will attest to the fact that m spite of the 
advent of sulfonamide drugs and other antibiotics many corneal diseases 
still resist either one or both of these excellent remedies I have seen 
instances of epithelial erosion in degenerated phthisical eyes I smceiely 


1 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 3, p 1840 


2 Murray, C K, and Shaar, C M Red Blood Cell Paste m the Treatment 

°f Ulcers and Chronically Infected Wounds, JAMA 125 779-782 (July 15) 
1944 

3 Moorhead, J J , and Unger, L J Human Red Cell Concentrate for 
Surgical Dressings, Am J Surg 59 104-105 (Jan ) 1943 


4 Naide, M Treatment of Leg Ulcers 
Am J M Sc 205 489-493 (April) 1943 


with Blood and Concentiated Plasma, 
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doubt whethei these recuirent staining lesions are ever manifestations 
of bacterial disease Ihese erosions are more likely due to an lmpovci- 
lshed coi neal tissue made less pcimeable to dial) sis by the degenerated 
tissue 

An attempt was made to evaluate the use of whole blood and blood 
plasma in the treatment of corneal diseases Six cases are briefly 
descnbed 

RIPORT OI CASLS 

Cask 1 — A man aged 21 brushed against a twig in the dark, resulting m an 
epithelial abrasion, measuring 3 mm , of the right cornea Treatment consisted of 
atropmiration and application of hot compresses and sulfathia7ole ointment After 
four da\s of this regimen, the lesion still stained well, the globe remained injected 
and the lesion showed beginning leukocjtic infiltration Pooled human blood 
plasma w f as then used in the form of drops e\cr> three hours In forts -eight hours 
the lesion failed to ‘•tam Recoscrs was complete without scarring 

Casr 2 — The patient, aged 24, also rccened an epithelial abrasion ot the cornea 
from walking into a low -hanging hr inch in the dark W hen, at the end of four 
dajs, the customarj treatment had failed, blood plasma was used, as in the pre- 
ceding case Ilealmg occurred in forts -eight hours 

Cash 3 — A man aged 28 had a lesion of the left c\e diagnosed as dendritic 
keratitis Treatment consisted of dul\ applications of half-strength tincture of 
iodine, atropnuration and heat At the end of ten da\s the lesion appeared to be 
spreading In this case blood was drawn from the antccubital \em and dropped 
lmnicdiatel) chrecth onto the cornea A bandage was then ipphed This pro- 
cedure was repeated daih for si\ dajs, when onl\ slight staining could be noted 
There was no further spread of the lesion 

Case 4 — A man aged 30 was seen on seieral occasions bee wise of recurrent 
ulcerations m a blind esc manifesting bandlikc keratitis The lesions appeared 
m dotlikc fashion, with frequent coalescence, on the surface of the degenerated 
cornea Penicillin and sulfathia7olc applied localh failed to rcnieds the situation 
Whole blood was again used, as in case 3, and healing occurred within four da\s 

Case 5 — A man aged 52, known to be alcoholic, had an area of denudation 
involving the lower half of the coinea The upper border of the lesion showed a 
yellowish gray infiltration Hie general appearance was that of beginning 
serpiginous ulcer Whole blood was dropped daih onto the eje, which was then 
bandaged Within seven days the lesion healed, leaeing no opacities 

Case 6 — A soldier, aged 42, rccened a trnial abrasion of the cornea while 
on duty m England According to the report by Ins attending plnsician (I did not 
sec the patient),® the lesion dc\ eloped into a serpiginous ulcer and became 
intractable to all forms of treatment Whole blood was used as a local application 
several times a daj, in addition to the usual routine of atropini7ation, application 
of heat, fever therapj, and administration of sulfallna7olc and penicillin The 
lesion began to show' signs of impro\cmcnt within seventv-two hours, and complete 
recovery ensued 

CONCLUSIONS 

It is obvious that these 6 cases hardly substantiate a definite conclu- 
sion regarding the value of blood in the tieatment of conical ulcei It 

5 Shure, I Personal communication to the author 
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•would seem, howevei, that its use is physiologically sound, and beneficial 
lesults have been obtained The small series ot cases does not peinnt 
one to choose betw een the use of whole blood and that of blood plasma 
It would appeal, howevei, that the whole blood is prefeiable For one 
thing, whole blood is always conveniently a\ailab!e fiom the patient 
Furtheimoie, wdien whole blood is diopped slowly in single chops on 
the eye, it tends to collect and partly coagulate m the formces, so that 
piolongcd contact is assuied The application of a bandage fuither 
enhances the piolongation of contact 

238 West Wisconsin A\enue 



News and Notes 

Edited by Dr W L Benedict 


UNIVERSITY NEWS 

Postgraduate Course in Ophthalmology, Medical Extension, Uni- 
versity of California Medical School — Announcement is made of the 
postgraduate course in ophthalmology to be gnen b> the University 
of California Medical School, Medical Extension, Sept 15 to 19, 
inclusive, 1947, daily from S 30 am to 12 noon and from 1 30 
to 5 p m 

Requests for intormation and for registration arc to be addiesscd 
to Dr Stac\ R Mettier, head of Postgiaduatc Distinction, Medical 
Extension, University of California Medical Center, San Francisco 22 

Graduate Course in Ophthalmology of the University of Rochester 
School of Medicine — The fifteenth summer graduate course in oph- 
thalmology of the Unnersit) of Rochcstei School of Medicine will 
be held in Rochester, N Y, on July 2S, 29, 30 and 31, 1947 The 
program will be as follows 

July 28 “Nystagmus, a Clinical Classification,” C \\ ilbui Rucker, 
MD , “Oblique Muscle Surger),” John hi McLean hi D , “Use of 
Vasodilators m Ophthalmolog) ,” Walter F Duggan, hi D , “Lesions 
of the Optic Chiasm,” C Wilbur Ruckei, Ml) , “The Cataract 
Operation,” John hi McLean, hi D , “Tangent Scicen Scotometr),” 
Walter F Duggan, hi D , “Classifications of Sjstemic Hjpcitensne 
Vascular Diseases,” F L Philip Koch, hi D 

July 29 “Misconceptions in Neuro-Ophthalmolog) ,” P J Lcin- 
felder, MD , “Earl) Glaucoma,” Hcndtic W Grant, hi D , “Sht 
Lamp Biomicroscopv,” Milton L Berliner hi D , “Etiologic Factors 
m Retinal Hemoi rhages,” P J Lcmfeldei, hi D , “Dnergent 
Strabismus,” Hendne W Giant, MD 

July 30 “Dusoprop)! Fluorophosphatc, a New Miotic,” Edwin B 
Dunpliy, M D , “(Ocular Therapeutics in the Office,” Parker Heath, 
MD , “Orthoptics,” LcGiand II ITaidy, h'ID , “Headaches and 
Ocular Pam,” Edwin B Dunpliy, hi D , “Color Vision Tests,” 
Le Grand IT Hard) , M D , “Oculai Therapeutics in the Hospital,” 
Parker Heath, M D 

July 31 Visits to the suigical clinic, Strong Memonal Hospital, 
and the Bausch & Lomb factor/ 

Applications should be made to John F Gipner, hi D , Strong 
Memorial Hospital, Rochestei 7, N Y The registration fee is $15 , 
the matriculation fee, $25 

SOCIETY NEWS 

Wilmer Residents Association — The sixth clinical meeting of 
the Wilmer Residents Association w r as held at the Wilmer Ophthal- 
mological Institute, the Tohns Hopkins Hospital and University, on 
April 17 to 19, 1947 It w r as a successful meeting, wuth an attendance 
of 235 
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The meeting began with a joint confeience in conjunction with the 
depaitment of medicine on "Sarcoidosis,” led by Dr McGee Harvey, 
Dr A Mur lay Fishei and Di Alan C Woods, and "The Progress of 
Artenolai Disease,” led by Di James Boidley and Dr Jonas S. 
Fnedenwald The puiely ophthalmologic papers then followed: 
“Ocular Efiects of Tndione,” Di Louise Sloan, "Retrolental Fibro- 
plasia,” Dr William C Chvens , “Roentgen Inadiation in the Tieatment 
of Oculai Diseases Chaiacterized by New f -Foimed Blood Vessels,” 
Di Jack S Guyton and Di Algernon B Reese, "Experimental Study 
of Corneal Transplants,” Di Alfied E Maumenee, “Suigical Tieatment 
of Paietic Infenoi Oblique,” Dr John M McLean, "Confeience on 
Clinical Pathology,” Di Russell T Snip and Di Jonas S Fnedemvald , 
“Cystic Malignant Melanoma of Uvea,” Di Robeit E Kenned\ , “Role 
of Rutm and Anticoagulants (DiGumaiol) in Tieatment of Retinal Vas- 
cular Disease,” Dr Angus L MacLean , "Tantalum Implant foi Glau- 
coma,” Di Malcolm W Bick, "A Fixation Light for Testing the Six 
Cardinal Positions of the Eye,” Di William C Ovsens, “Studies of the 
Physiology, Biochemistry and Cytopathology of the Cornea m Relation 
to Injury b}^ Mustaid Gas [dichloroethyl sulfide] and Allied Agents,” 
Dr Jonas S Friedenvald, "Use of Antenor Chambei of the Eye m 
Cancel Research,” Dr Albert C Snell Ji and Di John Schilling; 
“Chemotherapy m Experimental Oculai Tuberculosis,” Dr Alan C 
Woods, "Injection of Saline Solution into the Eye m Opeiations for 
Retinal Detachment,” Di Jack S Guyton , “Sympathetic Ophthalmia,” 
Dr Samuel D McPherson, "Demonstration of a New Type Beta Ray 
Apphcatoi,” Dr Charles E Iliff , “Expei imental Production ot Dmitio- 
phenol Cataract,” Dr Wilhelm F Buschke, "New Types ot Plastic 
Implants After Enucleation,” Dr Russell T Snip , “The Oculo- 
cardiac Syndrome Diffei ential Diagnosis,” Di Fiank B Walsh; 
“Use of Dusopropyl Fluoi ophosphate (D F P ) for Glaucoma,” 
Di William G Marr, “Use of Furmethide [Fuifuryl Tinnethyl] 
for Glaucoma,” Dr Ella Uhler Owens, “Apparatus for Chiomatic 
Stimulation of Single Nerve Fibeis of Mammalian Retina Demonstra- 
tion of Corneal Potential,” Di Samuel A Talbot and Dr Stephen W. 
Kuffler 

Louisiana-Mississippi Ophthalmological and Otolaryngological 
Society — The Louisiana-Mississippi Ophthalmological & Otolaryngo- 
logical Society held its annual meeting at the Buena Vista Hotel,. 
Rdoxi, Miss , on May 5, 1947 

Di George Adkins, of Jackson, Miss , president of the society,, 
presided over the meetings The following papers v r ere piesented^ 
The Rhmoplastic Opeiation and Restoration of Nasal Function, 
Dr Samuel Fomon, New York, "Newer Trends m Treatment of 
Ocular Diseases,” Dr Peter C Kronfeld, Chicago , Meniere s Dis- 
ease,” Dr Henry L Williams, Rochester, Minn , and “Allergic Pi ob- 
Ums Seen by the Ophthalmologist and Otolaryngologist,” Di Ralph 
Bowen, Houston, Texas 

Dr Noel Simmonds, of Alexandria, La , w r as elected president, 
and Dr Edley H Jones, of Vicksburg, Miss , was reelected secretary, 
■fhe 1948 Convention wull be held m New r Orleans 
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Central Illinois Society of Ophthalmology and Otolaryngology — 
The seventh meeting- of the Central Illinois Society of Ophthalmology 
and Otolaryngology was held at the Hotel Lincoln-Douglas, Qumcy, 
111, on Apnl 26 and 27 The following ophthalmologic papers weie 
presented “Roentgen Therapy of Inflammatory Lesions About the 
Eye,” Edwaid C Albers, MD, Champaign, 111 , “Narrow Angle 
Glaucoma,” “The Filtering Scai” and “Preparation and Presen ation 
of Ophthalmic Solutions and Ointments,” Pctei C Kronfcld, MD, 
Chicago (by imitation) 

Association for Research in Ophthalmology — The sixteenth scien- 
tific meeting of the Association foi Research in Ophthalmology was 
held at Atlantic City, N J , on June 10, 1947 The following papers 
were presented “Bilateral Gianulomatous U\eitis fiom the Use of 
Hoise Serum m Rabbits,” T F Schlaegel Jr, MD, Indianapolis 
“Stimulation of Corneal Epithcliation with Local Application ot 
Erythrocytes,” Fiank \Y Newell, MD, Chicago, “Eftect of Dnso- 
propyl Fluorophosphatc on the Capillaiics of the Anterior Segment of 
the E\e” Ludwig \on Sallmann, MD, New York, “Tiansfcr of 
Ascorbic Acid and Related Compounds Across the Blood- Aqueous 
Bai riei ,” V Evei elt Kinsey, Ph D , Boston , “Acute Rc\ crsible Cata- 
ract in Chicken Due to Various Nitrocompounds,” A\ llhelm Buschke 
MD, Baltimore, “Virus Studies m Lymphomatoid Disease of the 
Ocular Adnexa, ’ Alsou E Braley M D , and Rose Alexander, M S , 
New Yoik, “Cyanide Inhibition of Corneal Respiration,” W A Rob- 
bie, Ph D , P J Lcinfelder, M D , and T D Duane, M D , Iowa City , 
“Ocular Effects of Trimethadionc (lndione),” Louise L Sloan, Ph D , 
and Anita Peck Gilgei , M D , Baltimore “Reaction of Various Ty pcs 
of Fat Transplanted into the Orbit of Guinea Pigs Prior to the 
De\clopment of Exophthalmos,” George K Smelrer, PhD, New 
York , “Conjunctivitis with Membrane Formation,” Michael J Hogan, 
MD, San Fiancisco, "Studies of the Physiolog\ of the Eye Using 
Tracer Substances,” Walter S Wilde Ph D Roy S Scholl?- M D 
and Dean B Cowuc, Ph D , Baltimore “Pity rosporum 0\ale in Sebor- 
rheic Blepharitis and Conjunctivitis,” J S Gots M D , Philadelphia, 
Phillips Thygeson, MD, San Francisco, and M Waisman MD, 
Tampa, Fla 

Ophthalmological Society of the United Kingdom — The annual 
congress of the Ophthalmological Society of the United Kingdom was 
held m the department of zoology' of the University' of Glasgow', Scotland, 
on Thursday, Fnday and Saturday, March 27, 28 and 29, 1947 The 
president was Dr A J Ballantyne 

The following papers w'ere lead “Induction of an Experimental 
Tumor of the Lens,” Prof Ida Mann , “An Unusual Form of Retinal 
Detachment (Cystic'*) Seen in Childien,” Mi F A Julei , “A Classifi- 
cation of Epiphora, with Comments on Diagnosis and Tieatment,” 
Dr IT M Traquau , “Some Aspects of Lid and Socket Repair,” 
Mr J Scott Tough (introduced by the president) , "Bilateral Retinal 
Detachment Associated with Choroidal Cyst A Clinical and Pathologic 
Report,” Dr J Pendleton White and Dr I C Michaelson , “Corneal 
Blood Staining,” Prof A Loew r enstem , “Reitei ’s Disease ” Mi R 
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Lmdsay-Rea “Relation of Sjogren’s Disease, Plummei -Vinson Syn- 
ch ome and Ai ibofla\ mosis,” Di E Godteiedsen, “Holes at the Optic 
Disk” Mi H Neame , “Self-Inflicted Ocnlai Injuries,” Di L B 
Somei Mlle-Lai ge , “Vision Dining Glancing Movements of the Eyes,” 
Dr G Ii Bell and Di J B de V Weir (lntioduced by Pi of W J B 
Riddell) , “Vasculai Distui bailees in the Eye Following Concussion 
Injunes,” Di A M Wnght Thomson, “Oculai Infections with 
C} sticeicus cellulosae.” Pi of W II Melanowslu , “Schnabel’s 
Cavernous Atiophy,” Air Eugene Wolfl, and “Some Aspects of Disease 
Affecting the Retinal Veins ” Di A J Ballantyne and Di I C 
Michaelson The adchess of the piesident was entitled “De Senectute ” 

The mam topic consisted m a discussion of “Rhmologv m Relation 
to Ophthalmolog) ” Di J Mai shall. Mi G H Howells and Dr R. 
McWhirtei opened the discussion 

On one afternoon there was a clinical meeting at the Glasgow Eye 
Infirmary The annual dmnei took place in the Hall of the Royal 
Faculty of Physicians and Surgeons on Thursday, March 27, and the 
other entertainments consisted m Msits to a steel mill, to the Glasgow 
Art Gallenes and to the Huntenan Museum 


GENERAL NEWS 

Dr. Parker Heath. Appointed Pathologist at Massachusetts Eye 
and Ear Infirmary. — Dr Paiker Heath, of Detroit, on July 1, 1947 
wall become pathologist at the Massachusetts Eye and Ear Infirmary, 
Boston He will also be in chaige of postgraduate teaching of oph- 
thalmology at Hanard Medical School, noth the rank of clinical 
professor 


Stanford University Eye Bank — Officials of Stanford University 
have announced the establishment of an eye bank, to be located at 
Stanford University Hospitals, San Francisco The eye bank, which 
ls under the dnection of Dr Dohimann K Pischel, will be similar 
to those now established in New York, Boston and Chicago A bill! 
now pending will, on jiassage, make it lawful to will eyes m the state 
of California 


Institute of Ophthalmology, New York — The ninth annual meet-’ 
of the staff and alumni of the Institute of Ophthalmology, 
lesbyterian Hospital, New York, v r as held on May 2 and 3, 1947. 

The program was as follows “Primary Epithelial Tumors of the 
P iary Body,” Dr Joseph Wadsworth, New York, “Achromatopsia - 
Report of a Case,” Dr Louise Goux, Detioit, “Protein Derangement 
D diabetes and its Effect on Diabetic Retinopathy,” Dr G T. 
^chwarz, Cleveland, “Virus Diseases of the Cornea,” Dr A E 
raley, New York, “Melanosis Oculi with Secondary Glaucoma,” 
r F P Calhoun Jr , Atlanta, Ga , “The New Radiotherapy Depart- 
nient, Dr G Mernam and Dr Hayes E Martin, New York, “Tech- 
'p C Muscle Surgery” (motion pictures), Dr Lloyd Morgan, 
oronto, Canada , “Pigmented Tumors,” Di A G Reese, AW York , 

•p action Fat Transplantation into Orbit Regeneration of Corneal 
pithehum as Affected by Basal Metabolic Rate,” Dr George K 
melser, New York, “Surgical Correction of Paresis of the Supenor 
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Oblique Muscle,” Di W P McGune, Winchester, Va , “Evaluation 
of Aniseikonia,” Di John P Macme, New York, “Congenital 
Impatency of the Nasolacrimal Duct,” Di Dupont Gueny, Richmond, 
Va , “Recent Development in Coloi Vision Testing,” Di LeGrand 
H Hardy, New Voile, “Amblyopia from Cinchona Compounds,” 
Di H Rhodes, Pittsbuigh, “Split Skin Giaft to Cover Dura,” 
Dr E B Hague, Buftalo , DFP [dusopropyl fluorophosphate] ,” 
Dr L Sallmann, New Yoik, “Btawny Sclentis,” Dr M Noel Stow, 
Washington, D C , “Choi oidercmia,” Di Clement McCullough, 
Toionto, Canada 

PERSONAL NEWS 

Dr. Barkan Guest Speaker at Amsterdam Meeting — Dr Otto 
Barkan is leaiing this week foi the Netherlands, where he has been 
invited by the Netherlands Ophthalmological Sociel} and the Society 
for the Pievention of Blindness to be the guest speaker at their annual 
meeting in Amsteidam on June 7 and 8 on the subject of “Glaucoma 
Opeiations ” 



Obituaries 


WALTER IVAN LILLIE, MD 

1891—1947 

Walter Ivan Lillie was boin in Giancl Haven, Mich, on Nov 5, 
1891 His unlimelv death followed acute dilatation of the heart, 
which was piecipitated b) his efioits to get his automobile out of a 
snowdrift while on his wa} to his office on the morning of Feb 21, 1947 
His death, occuiring without any w r ainmg to him oi to his fi lends, was 
a great shock to all w r ho knew him 

He leceived his degiee of Doctoi of Medicine fiom the University 
of Michigan m 1915 and w r as appointed a fellow m ophthalmology at 
the Mayo Clinic m 1917 He served as a member of the Medical Reserve 
Corps in the Amencan and Bntish Expeditionaiy Foices in the first 
World War He leceived Ins degree of Master of Science m ophthal- 
mology at the Majo Clinic In 1925 he became a consultant m opbthal- 
molog)% and shortly after that he w r as advanced to associate professor 
m the Graduate School of the University of Minnesota In 1933 he 
was appointed piofessor of ophthalmology at Temple University School 
of Medicine, in Philadelphia, in wdnch capacity he continued until his 
death 

Dr Lillie was a member of the Amencan Medical Association, the 
Amencan Academy of Ophthalmology and Oto-Laryngology, the Amer- 
ican Ophthalmological Society, the American College of Surgeons, the 
College of Physicians of Philadelphia, the Harvey Cushing Society, 
the Sydenham Medical Cotene of Philadelphia, Sigma Xi and Phi 
Beta Pi medical fraternity He was a past president of the Section of 
Ophthalmology of the Philadelphia County Medical Society and chair- 
man of the society’s Committee for the Conservation of Vision He was 
a guest lecturer in neuro-ophthalmology at the Graduate School of 
Medicine of the University of Pennsylvania 

Dr Lillie possessed a charming and gracious personality that 
endeared him to his friends and colleagues He had a keen sense of 
humor and an optimism which never deserted him even m adversity, 
and which was a source of solace to his friends and patients, who were 
devoted to him and had unlimited confidence in him He was especially 
interested m the problems of the young men m medicine and gave muc 1 
hme to the betterment of his staff, residents and colleagues He had a 
sound and brilliant mind and an unusual sense of fairness and honesty 
Dr Lillie’s chief interest was neuro-ophthalmology His diagnostic 
acumen, particularly m his field, was unusual Unfortunately, a text- 
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book on nemo-ophthalmology which he was willing remains unfinished 
He w r as a resourcetul surgeon, who was .it his best when the task was 
espeuall)' difficult He was an outstanding teacher and contiibuted 
genet ously to the ophthalmologic literature 

Dt Lillie was a lentaikabh successful departmental head, and he 
engendeied an espul d'coi p r among Ins staff, so that all worked cnthusi- 
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astically, cooperatnely and cheei fully togcthei in an atmosphere which 
w r as delightful The devotion of each membci of the depaitment to 
then chief w'as complete 

The first half of Di Lillie’s medical caicei was spent at the Mayo 
Clinic While theie, he w r on the fuendslup, admnation, confidence and 
respect of the entire staff He w r as one of the outstanding consultants 
at Mayo Clinic During the last half of his careei he reorganized the 
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Depailment of Ophthalmology of Temple University School of Medi- 
cine and made it outstanding He was an excellent consultant, always 
respecting the opinion of the lefeinng ophthalmologist Dr Lillie 
earned an outstanding place in Amencan ophthalmology, wheie his woik 
was appreciated, his opinion lespected and his friendship chenshed 

Dr Lillie's a\ocation was tiap shooting, m which spoit he won many 
trophies He was twice champion of the Philadelphia Country Club 
in this spoit 

Dr Lillie was foitunate m having as his life partner Opal Jones 
Lillie, w r ho was a constant inspiration to him in his lifework He is 
survived by his wife and son Robert A son, Philip, of the Aviation 
Corps, met his death while in the service of his country in World 
War II 

In his death, the specialty of ophthalmology has -lost one of its most 
illustrious members, and Philadelphia, one of its most valuable citizens, 
whose place cannot be adequately filled 


Gi en G Gibson, M D 



Abstracts from Current Literature 

Edited by Dr William Zentmaver 


Anatomy and Embryology 

Anatomic Study or a Complex Retrobulbar E\ibr\onic Mal- 
formation G Oitret, Aich d’opht 5: 51, 1945 

This study was prompted by observations at autopsy The histo- 
logic study presented a complex malformation in the retrobulbar muscle 
cone characterized by fragments of malpiglnan epithelium, glands of 
the skin and glands of the salivary and mucous type The author 
discusses tumors of this type occuiring in this area according to the 
classification of Van Duyse serous cyst, dermoid cyst and teratoma 
Excellent photomicrogiaphs accompany the aiticlc, and the author states 
the belief that the tissue which he has studied lies between a dermoid and 
a teratoma, since the histologic picture revealed such a multiplicity of 
different tissues S B Marlow 


Biochemistry 

The Tryptophan Content or the Lens Proteins Ii Sullmvnn, 
Ophthalmologica 108 281 (Dec ) 1944 

The tryptophan contents of the lens proteins of calf, cattle and pig 
eyes are given The values were obtained by various methods from 
hydrolyzed and nonhy drolyzed lens piotems The author’s values are 
substantially gi eater than those found in the literature He considers 
that most of the tiyptophan is found m the beta crystalline form 

F I-I Adler 


Conjunctiva 

Conjunctivitis Associated with Erythema Multitorme Bullosa, 
E E Grossmann, Am J Ophth 29.1146 (Sept ) 1946 

Grossmann reports 7 cases illustrating the association of conjuncti- 
vitis AVith erythema multiforme bullosum This w r as apparently checked by 
sulfatlnazole or penicillin therapy, these remedies acting as prophylactic 
rather than as cuiative substances yy g Rcese 

Conjunctivitis Caused by Virus or Newcastle Disease TAM 
A 132.169 (Sept 21) 1946 

In October 1945 m Mikve Israel, a small agricultuial settlement, 
an epidemic of 17 cases of conjunctivitis was reported by' J Yatom 
The infection almost exclusively' attacked women w'ho had contact with 
fowl affected with Newcastle disease No direct spread from man to 
man was noted, and none of the women infected their husbands After 
an incubation period of three days, swelling of the conjunctiva, tarsus and 
sclera developed without involving the cornea After an acute stage of 
three days’ duration characterized by a slightly' mucous, purulent secre- 

790 
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tion, the symptoms subsided within ten to fourteen days, with full 
lecovery In contrast to the conjunctivitis which is endemic in Palestine, 
the infection was characterized by being confined to one eye and by not 
involving the cornea The epidemic stopped as soon as the affected 
fowl were slaughteied J A M A (W Zentmayer) 

Conjunctival Findings in Cases of Cold Haemagglutination S 
Gorduren, Brit J Ophth 30:613 (Oct) 1946 

Cooling the conjunctival sac was accomplished by using isotonic 
solution of sodium chloride in vaiymg tempeiatures The noimal appear- 
ance of the blood column in the vessels at 37 C (98 6 F ) began to disap- 
pear, at this temperatuie, and at 27 C (80 6 F ) the changes became 
obvious, blood corpuscles agglutinated m the vessels and divided into 
columns This took place first in the superficial small vessels, with 
the decrease in tempeiature the same process occurred m the deeper 
vessels, where the blood columns were divided into sections with move- 
ments synchronous with systole When examined with the biomicro- 
scope, the segmented blood columns were lriegular and had the 
appearance of a flocculated mass made of aggregated blood cells Other 
changes are descnbed as occurring with vanations in temperature 

W Zentmayer 


Cornea and Sclera 

Penicillin and Vitamin C in the Treatment of Hypopyon Ulcer 
T C Summers, But J Ophth 30: 129 (March) 1946 

Summers leports a senes of cases of serpent (hypopyon) ulcer 
The cases are divided into two classes those in which the condition 
was regarded as hopeless fiom the start, and those in which there was 
a reasonable expectation of treatment producing a satisfactory result 
In the desperate cases treatment was by phenohzation of the ulcer, 
instillation of a solution of penicillin every hour during the day and 
every three houis during the night, use of atropine and hot pads, 
short wave diathermy and injection of a preparation of ascorbic acid 
In the first group, of 3 cases, the ulcer healed m 1 case, but later a 
descemetocele developed and the eye was enucleated In the second 
group, of 9 cases, no eye was lost The author is greatly impressed 
with the value of penicillin If it is used over a long period the eye 
remains red, either as the result of the penicillin medication or from 
irritation due to nonpathogemc organisms Curettement might be better 
than phenohzation of the ulcei Penicillin and ascoibic acid together 
produced a much quicker result than either alone 
A number of colored plates illustrate the article 

W Zentmayer 


Corneal Complications Following Malarial Therapy M Cor- 
RAdo, Ann ottal e elm ocul 72:22, 1946 

Two cases of herpetic keratitis developing dui mg the course of 
malarial fever therapy are described The author proposes the admin- 
istration of massive doses of thiamine hydrochloride m all cases selected 
for such treatment, purely as a measuie for pievention of these corneal 

lesions G B Bietti 
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Further Observations on Keratitis Produced by Aecoiiol Vapor 
E Romero Robles, Arch Soc oftal luspano-am 4: 257 (April) 
1945 

This is the continuation of a pievious report made in 1944 on this 
condition Since then, the author lias collected 20 moie such cases 
There is a charactei istic corneal lesion which takes the stain poorly, 
and there is no clearcut delineation between the affected area and 
the noi mal epithelium, this being due to the fact that the damaged 
epithelium which has separated fiom the undcrljmg tissues has not 
)et been shed 

The condition is brought about by exposure to ethy 1 alcohol \apor, 
and not dnectly to the alcohol itself The symptoms are sudden vio- 
lent pain, sensation of a foreign bod), photophobia, blepharospasm, 
congestion, lacnmation and imohemcnl of the iris without exudate, 
all w ithout the presence of a foreign bod) and w ith no apparent corneal 
lesion 

Most cases ha\ e occurred m women who ha\e been exposed to 
alcohol \apor while washing their hair 

The condition is amenable to ordinar) treatment and cpithchzation 
of the cornea occurs in two three or four days 

II F Carrasquillo 


Tw'o Cases or Preepitiieliowatous D\sxeratosis oi the Cornea 
and Conjunctiva (Bowen's Disease) A Paulo Fn no and 
S R Slbas, Rev brasil de ur 14: 213 (April) 1945 


The characteristic signs of Bowen’s disease arc slightly protuberant 
and vascularized intraepithelial nodules on the cornea, which have a 
tendency to spread over the surface and aic fragile and lriegularly 
shaped The nncioscopic aspect is characterized b) disorganized texture 
The cells are of vanous sizes, the protoplasm is normal or slightly 
granular , the nuclei present variations m form and size and abnormal 
mitosis In the supeificial layer, round cells ot dyskeratosis sometimes 
surrounded by a membiane, aie \isible, and histiocytes, lymphocjtes and 
plasma cells aie noted in the dermis Cancerization is ahvays possible 
Tivo cases of Bow r en’s type of d>skeratosis occuriing m men aged 62 and 
65, respectively, are piesented Treatment was surgical, and m 1 case 
there was a recuirence The treatment indicated is surgical excision, 
although sometimes total removal of the neoplasm is impossible In 
cases of the advanced stage enucleation w ith removal of the entire bulbar 
conjunctiva and fornix is indicated Radium theiap) and cauterization 


aie contraindicated 


M E Alvaro 


Cataract Due to Low Blood Calcium and Its Mldical Treatment 
R Weekers, Ophthalmologica 107 257 (May-June) 1944 

The author reviews experimental and clinical facts related to the 
development of cataract associated with low' blood calcium Nine cases 
are then reported, 7 of which follow'ed thyroidectomy, evidently with 
inclusion of the parathyroid glands Tw r o cases followed idiopathic 
tetany He believes that in cases following pai athyroidectomy cataract 
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may be pi evented by the administration of vitamin D or a preparation 
known as dihydi otachysterol, together with calcium salts Early lenticular 
changes may even be made to regiess by this means p jj ^ DLER 


Expenmental Pathology 


Cultivation of Human Tumor in the Anterior Chamber of the 
Guinea-Pig’s Eye E M Blake, Am J Ophth 29:1098 (Sept ) 
1946 


Blake lemaiks the success of tiansplants m the anterior chamber 
over other legions of the body He describes a case in which fibro- 
sarcoma of the bieast was transplanted to the anterior chamber of a 
guinea pig and calls attention to the possibilities of utilizing the 
anterior chambei foi leseaich problems -yy g R E ese 


Action or Nicotinic Acid on the Optic Nerve of a Rabbit 
Previously Poisoned with Quinine Monochlorohydrate 
E Marconcini, Aich oftal 50: 19, 1946 


Expei iments veie conducted to deteimme the effect of nicotinamide 
on the optic nerve of a labbit previously tieated with quinine mono- 
chlorohydrate 

In the rabbit receiving the quinine monochlorohydrate seveie degen- 
eration of the myelin sheath of the optic nerve was noted histologically 
In the rabbit treated with nicotinamide (P-P factor) the degenerative 
changes were insignificant 0 g Bietti 


General 

Ocular Decompensation E M G Galton, Brit J Ophth 30:232 
(April) 1946 

In the aimed forces large numbers of persons of both sexes were 
seen who m the ordinary course of events would never have presented 
themselves for ophthalmic examination These persons fell into two 
groups men and women whose visual acuity was found during routine 
testing to fall below required service standards, and those with headache 
as the mam symptom It was only in the minority that an ocular cause 
for the headache could be substantiated It was obvious that the majority 
had been able to do their civilian work quite happily and without diffi- 
culty m the piesence of lefractive errors of all grades, often with some 
degree of heterophoria as well It was only when called on to do other 
types of work, or the same work under less favorable conditions, that 
some of them experienced symptoms In other words, ocular symptoms 
ar e due not so much to the defects m themselves as to a breakdown in 
the compensatory factors which exist in even the so-called normal eye 
These factors are complex and invoke psychologic and mental as well 
as physical components In order to emphasize as strongly as possible 
the dynamic nature of visual symptoms, it is suggested that the termi- 
nology of the cardiologist be adopted The gieat advantage of the term 
decompensation is that it implies the possibility of compensation To 
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say that a patient has a decompensated exophona of 12 degrees implies 
that not only is he having symptoms from his defect but that with treat- 
ment his previous state of compensation can be attained If a patient 
with low hypermetropia suddenly complains of trouble after near work, 
he has decompensated h)permctropia and can in the majority of cases 
be treated without glasses w Zentmayer 


General Diseases 

Report or a Case or Iridocyclitis Associated with Chickenpox 
J W Hallett, Am J Ophth 29" 459 (April) 1946 

Hallett reports a case of iridocyclitis m a 7 year old boy three days 
after he contracted chickenpox Although the attack was severe, the 
eye recoveied fully w q -r> rrt . r 


Epidemic Kerato-Conjunctivitis Associated with Skin Lesions 
W J O’Donovxn and I C Michatlson, Brit J Ophth 30. 193 
(April) 1946 

The cases reported occurred in a general hospital in Egjpt during 
the year 1944-1945 

In 33 of the 66 cases of keratoconjunctivitis there was a concurrent 
disease of the skin In 18 of the 33 cases a seborrheic dermatitis was 
present In all cases the scalp or face was affected There w’as a 
strong tendenc) foi the cutaneous and ocular lesions to be ipsilateral 
In the majority of the cases the onset of the cutaneous lesion preceded 
that of the oculai one by a definite, but short, mtcival A comparison 
of 33 cases of epidemic vnus keraloconjuncln ltis without lesions of the 
skm and the 18 cases with such lesions suggests that the kerato- 
conjunctivitis in the cases with cutaneous lesions was climcallj indis- 
tinguishable from epidemic virus keratoconjunctn ltis 

Lesions of the skin of the face or scalp, especially those of a 
seborrheic nature, are associated in some cases with keratoconjunctivitis 
which, on clinical grounds, appeals identical with that described as 
epidemic virus keratoconjunctivitis The possible analogous nature of 
the cutaneous lesions of herpes simplex and herpes zoster and m certain 
cases of epidemic keiatoconjunctivitis has been suggested, though by no 
means proved W Zentmayer 


The Relation or Corneal Vascularisation and Conjunctive 
Transparency to General Disease P A G\rdiner, Brit J 
Ophth 30 225 (Apnl) 1946 

This study is based on the examination of 190 unselected members of 
an R A F hospital staff A second group w r as examined which con- 
sisted of 150 seivice personnel wdio w r ere ill The diseases w r ere all of a 
chronic nature The results obtained from this investigation indicate 
that examination of the conjunctiva and cornea with a slit lamp provides 
a clue to the amount of trivial sickness in a group of people over a period 
varying from three months to two years before examination and also to 
the amount of sickness they are likely to have in the three months after 
examination It is possible to say that persons with a high degree of 
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corneal vasculanty aie as a gioup more likely to report sick than those 
with a low degiee of vasculanty The observations on the conjunctiva 
must be considered with more reserve, but persons with a high trans- 
parency repoiled sick nearly twice as often before examination as those 
with a low ti anspai ency The degree of conjunctival transparency and 
the degree of superficial vascularization of the cornea aie shown to be 
higher in chronically ill persons than in healthy persons The degree of 
superficial vascularization of the cornea and the degree of transparency 
of the conjunctiva are shown to have a relation to the incidence of sick- 
ness m a gioup of healthy people w Zentmayer 


Ocular Changes in a Case of Riboflavin Deficiency G Bassi 
and S Jona, Boll d’ocul 24: 3, 1945 

A 12 year old boy piesented the following ocular changes (1) super- 
ficial corneal vasculanzation, (2) pericorneal injection, (3) clouded 
aqueous and (4) lamination and photophobia After the daily admin- 
istration of riboflavin the ocular lesions disappeared completely, only 


to recur v hen tieatment was discontinued 


G B Bietti 


The Reticuloendothelial System in Ophthalmology V Rossi, 
Arch oftal 50: 1, 1946 

The author calls attention to the abundance of i eticuloendothelial 
tissue in the eye, with special reference to its presence m the uveal tract 
He briefly reviews the ocular manifestations associated with disoideis 
of reticuloendothelial tissue, the most typical of which are those seen with 
chronic aiticular lheumatism, ITeerfordt's syndrome (subchronic uveo- 
parotid fever), Niemann-Pick disease and Schuller-Chnstian disease 
He describes a case of mycosis fungoides (malignant leticular meta- 
plasia) with chonoretmal changes The patient, a man aged 55, pre- 
sented a papuloerythematous eiuption of the skm of the lid, 
conjunctival chemosis and tumefaction of the preauncular node, with 
papilledema, letmal edema, retinal hemorrhages and dilated and tortuous 
retinal veins G b Bietti 


Hygiene, Sociology, Education and History 

The Ophthalmologist and the Laws Concerning Military Pen- 
sions Jean Voisin, Aich d’opht 5:332, 1945 

This article is a review of the French laws in regard to military pen- 
sions and indemnities The laws which have been passed m France from 
1887 up to the present are reviewed The author points out the impor- 
tance of the ophthalmologist in the handling of cases involving pensions 
and m consultation in regard to their authorization 5 g Marlow 

Injuries 

An Operation tor Posterior Route Extraction of Intraocular 
Foreign Bodies L B Somerville- Large, Brit J Ophth 30: 
208 (April) 1946 

The operation is described m detail The essential features are sum- 
marized as follows An ample conjunctival flap is cut from before 
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backward and the episclera completely icmoved fiom the trephine site 
The sclera over the atea that is estimated as nearest the foieign body is 
trephined with a 1 5 mm trephine '1 he base of the disk is dissected 
from the choroid The choioid is then coagulated through the trephine 
hole, with the sliaip point of the diatheimj apparatus The tip of the 
1 5 mm point of the magnet is made to enter the hole 1 he following 
advantages are claimed for the trephine operation (1) apposition of a 
powerful magnet point as near the foreign body as is compatible with 
safety, (2) pioduction of a minimum choroidal scar, (3) absence of 
postoperative hemonhagcs in the fundus and opacities in the vitreous 

W ZeXTMAM'R 

Intraocul\r Foreign Bom Iolprated jor Er.n en Years 
B da Luz and R Sims, Rc\ hiasil, oftal 4:33 (June) 1946 

Eleven jears pieviously the patient recened a penetrating wound 
from a fragment of steel A roentgenogram showed a foieign hod}, 
which supposedl} was removed For a period of si\ months preceding 
this report the eje had been painful The sequelae of mdocichtis with 
lndodonesis and eudcnce of a peripheral lridectoni} weie present 
The eye was enucleated, and a fragment of ovidi/ed iron was found 
embedded in the sclera 3 mm behind the equator of the globe 

M E Alvaro 


Lens 

Atopic Cataracts F C Cordls and R Cordi ro-Mortno. Am J 
Ophth 29 402 (Apnl) 1946 

Four cases of cataiact in patients wuth atopic dermatitis are reported 
A brief resume of the theory of allergy is given, in particular, that of 
Coca, who coined the w r oid “atopy” because it w r ould seem that cataract 
formation must be considered an uncommon part of the s)iidrome The 
authors feel that the theory of the atopic shock organ is admissible 

W S Rncsn 

The Relationship or Rubella in hie Mother to Congenital 
Cataracts in the Ciiiid E L Goar and C R Potts, Am J 
Ophth 29 566 (May) 1946 

Goar and Potts repoit 7 cases of congenital cataract, in all but 1 of 
which the mother had had iubella Fan results in all w r ere obtained by 
the Ziegler through and thiough discission yy g Reese 

Ultrarapid Opacification and Spontaneous Absorption or the 
Crystalline Lens C Espildora-Luque, G O’Reilly and E 
Manns, Aich chilena de oftal 1 12 (July-Aug ) 1944 

A young man aged 23, who had previously lost the left eye in an 
accident, had rapid opacification and subsequent absoiption of the lens 
of the right eye The patient w r as myopic He had had a stationary small 
posterior coitical cataract Without any apparent cause, the lens became 
completely opaque in forty-eight hours This was accompanied with 
severe pam and congestion of the anterior segment of the eye, but no 
signs of hypertension or inflammatory reaction w^ere evident Roent- 
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genogiams of the teeth showed a piemolar with a metal filling extending 
all the way to the apex This tooth was exti acted, and dramatic disap- 
pearance of the symptoms and absoiption of the cataractous lens took 
place The eye letuined to normal, and vision was normal with a coi rec- 
kon of -f- 3 50 D 

The authois expiess the belief that the cataiact was brought about 
by a toxic chemical action from the metal in the filling of the bicuspid 

H F Carrasquillo 

Neurology 

Dystrophia Myotonica (Steinert’s Disease) Importance of 
Cataract and Disturbances of Metabolism Therapeutic 
Effects of Vitamin E A Francesciietti and R S Maci-i 
Helvet med acta 11:887, 1944 

Franceschetti and Mach describe 3 peisonally obseived cases of 
cystiophia myotonica and stiess the importance of cataract m the dif- 
eiential diagnosis In the atypical forms of Stemert’s disease only the 
presence of a cataract permits a definite diagnosis The biomicroscopic 
examination of the crystalline lens is indispensable for the differentia- 
ion of myotonic d}csti ophy fiom othei myopathies, particularly from 
congenital myotonia The appearance of creatmuria after an ammo- 
acetic acid toleiance test is of gieat diagnostic value m that m cases of 
progressive musculai atroph)q congenital myotonia, myasthenia gravis 
an the musculai ati opines of the Charcot-Marie type creatmuria is 
neai y always increased after the test, but neither spontaneous nor 
inauced creatmuria is necessarily pi esent in cases of myotonic dystrophy 
ley obseived the favorable effect of vitamin E in a case of myotonic 
ystrophy, as well as in a case of idiopathic (pseudohypertrophic) mus- 
cu ar dystrophy (Erb’s disease) The therapeutic effect of vitamin E 
on tie muscular function is accompanied with improvement in the 
crea me metabolism Myotonic dystrophy has a special place in that 
ome of its symptoms indicate a lesion of the endocrine glands, whereas 

ers indicate a nervous origin It is possible that both these factors 
are involved 

JAMA (W Zentmayer) 

Operations 

Thrombin Technique in Ophthalmic Surgery T G W Parry 
and G C Laszlo, But J Ophth 30: 176 (March) 1946 

a sul T eons apply thrombin to the actual surfaces of the graft 

n bed, and it is generally agreed that the adhesion of such a graft 
c°me s firm enough m many cases to dispense with sutures It was 
c^t that thrombin might be of greatest value, if successful, in 
tract sm gery and in conjunctival plastic procedures involving the 
junctiva m general, as in cases of squint 
wit! n C f^ aract operations the section was made m the usual manner 
lens 1 tl ai ^f e C011 junctival flap After completing the removal of the 
surf 5 16 WaS £ ras Ped m two forceps and tui ned with its inner 
t ] le ce u P w ard Previously prepared thrombin was instilled on to 
flan l j Ir y" u P surface and on to the raw area of the globe and the 
ace , kack and ironed out — m some cases the thrombin was intro- 
under the flap while m place 
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In cases of squint, suigical gut was used foi sutunng the muscle 
and tlnombm instilled ovei the whole aiea of opeiation, then the edges 
of the conjunctival wound wete immediately brought into apposition 
and held in this position for appi oximately one minute 

In a few cases slight ciushmg together of the edges of the wound 
with a toothed fixation forceps v as carried out 

The hemostatic power of tlnombm was also noticeable and this 
property alone might well he made fuither use of in ophthalmic surgeiv 

W ZrVlMWER 

Orbit, Eyeball and Accessory Sinuses 

Behavior or Intrvocular Tension Foliowing Slrgicvl Proced- 
ures on the Abdomen G Missiroli, Boll d’ocul 24:137,1945 

In 1940 Bietti demonstrated the occurrence of a marked fall in mtra- 
oculai tension following intestinal occlusion Bolcttien later confirmed 
these observations experimentally Missiroh states that octilai hvpotony 
also occuis aftei \auous abdominal operations, especially gaslnc resec- 
tion, and after intestinal perforation and concludes that there is a 
definite relationship between the patient’s postoperative course and the 
behavior of the mtiaoculai tension lie believes that this sign has a def- 
inite prognostic value in evaluating the course of the surgical condition 

G B Bietti 

Parasites 

Schistosomiasis or rnr Conjunctiva G Badir, But T Ophth 
30.215 (Apnl) 1946 

Schistosomiasis of the conjunctiva is lare in relation to the large 
number of patients with schistosomiasis in Egypt This relative rarity 
may be either because schistosome infection through the conjunctiva is 
exceptional or because infection of the conjunctiva with this worm 
passes unnoticed by the patient until cured with the urinarv infection 
through specific tieatment A case of schistosomiasis occurring in a boy 
aged 12 years is repoitcd A tumoi had been present in the palpebral 
conjunctiva of the left upper ejehd near the mnei canthus for more 
than a month Both eyes showed cicatizmg trachoma with pseudo- 
cysts (T 3) The swelling was excised A provisional diagnosis of 
hypertrophied tarsus was made The pathologic examination showed 
a large number of terminal-spmed schistosome ova arranged in groups 
and surrounded by tuberculoid nodules of vanous sizes A male and 
a female schistosome were seen in cross section, lying m a dilated 
branch of the supetioi oibital vein The pathologic report is given in 
detail There is a discussion of the way in which the schistosomes 
reach the conjunctiva and of the possibility that the adult vvoims may 
pass from the poital to the systemic circulation through the large 
anastomotic veins between the two systems 

The article is illustrated W Zentmayer 

The Pupil 

Clinical Aspects of the Problem or the Tonic Pupil Maria 
Andrea- van Leeuvven, Ophthalmologica 111 339 (June) 1946 

This paper deals chiefly with the question of whether the tonic pupil 
has a hereditary basis It was not possible to obtain any evidence 
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of this, d.nd neithei the patients with tonic pupil nor their relatives 
show any signs of a congenital degeneiative disorder of the central 
nervous system The families examined, however, showed a definite 
hereditaiy basis of alleigic and angioneurotic manifestations Herpes 
zoster was noted to have occuried fiequently among the patients with 
tonic pupil and their lelatives This peculiar fact, according to the 
authoi, justifies a systematic search in fuither cases of tonic pupil and 
amongst the patients’ families p p- a dler 


Retina and Optic Nerve 


Recurrent Edema of the Macula, or Serous Central Retinitis 
D Diaz Dominguez and E Arques Girona, Arch Soc de oftal 
hispano-am 6:38 (Jan) 1946 


The authoi s describe a condition of the i etma under the name recur- 
rent edema of the macula, or serous central retinitis They believe 
that the condition is similar to that described by other observers on 
different occasions (von Graefe, in 1860, and, later, Guist, Gissy, 
Fritz Rank, Horniker, Asayamsa and others) under various names, 
such as central lecurrent letimtis, pieretmal edema, ablatio retinal 
macularis, capillary spastic retinitis and serous central retinitis 

The condition when reported by von Graefe was supposedly rare, 
but according to the authors it is seen comparatively frequently They 
have observed 14 cases 

The patients complain of a veil in front of the eyes which annoys 
them, their visual acuity, however, is normal Ophthalmoscopic study 
reveals a bright raised circular area in the macula containing dissemi- 
nated white or yellowish white dots The condition occurs in adults, 
is not serious and disappears after a time without any definite treatment 
It has, however, a tendency to recur The etiology of the disease is 


unknown 


H F Carrasquillo 


Therapeutics 

The Therapeutic Treatment of Uveitis Associated with Toxo- 
plasmosis A C Krause and L F Smith, Am J Ophth 29: 
9 77 (Aug ) 1946 

Krause and Smith conclude that the sulfonamide compounds with 
typhoid therapy may have value m the treatment of uveitis associated 
with toxoplasmosis 

W S Reese 

The Use of Crystalline Penicillin in Corneal and Intraocular 
Infection F Juler and G T Johnson, Brit J Ophth 30:204 
(April) 1946 

The authoi s have found the use of crystalline penicillin to have been 
beneficial m treatment of infective ulceration of the cornea, deep recur- 
rences of keiatitis rosacea, infections thiough the filtration scar of a 
trephine operation, infections of perforating wounds and m intraocular 
operations Sodium penicillinate was used , it is emphasized that the 
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drug be rubbed well under any adwncmg edge of ulceration and into 
any infiltiation No evidence of hat m to the tissues bas been seen 

\V Z i:\tm ayi:r 

Occupational Tiilrapy in Evi Wards W O G Tayior, Brit J 
Ophtb 30.456 (Aug) 1946 

Tayloi enumerates the following crafts suitable for patients with 
ocular disoideis who need occupational tbcrapj, rougbh graded in terms 
of the amount of vision required, although all can actually be performed 
by the blind rug wool weaving, Persian rug knotting, macrame knotting, 
knitting machine w'ork, basketrj , sea grass w ea\ mg, w ea\ ing on a scarf 
loom and tablet weaving The \anous crafts are illustrated 

W Zpntmulr 



Society Transactions 

Edited by Dr W L Benedict 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Brittain F Payne, M D , Chairman 
Milton L Berliner, M D , Secretary 
Dec 16, 1946 

INSTRUCTION HOUR 

Application of Color Vision in Clinical Practice. Dr Gerald Fonda, 
Newark, N J (by invitation) 

A film stiip m color, developed at the School of Aviation Medicine, 
Randolph Field, Texas, was used by courtesy of the School of Aviation 
Medicine 

The film stiip demonstrated the appearance of colored lights and 
the spectrum to the totally color-blind subject and to the subject with 
red-green blindness, the attributes of color, classification of color vision 
deficiencies, methods of administering tests with the pseudoisochromatic 
plates and use of the School of Aviation Medicine’s Color Threshold 
Tester 

The use of pseudoisochromatic plates was emphasized as a good 
screening test and that of the Color Threshold Tester as a quantitative 
color vision test 

There is no cure for congenital color vision deficiencies An expla- 
nation was given of the mciease m number of pseudoisochromatic 
plates read after the so-called cure for color blindness Reasons were 
also stated that the Holmgren yarn test is not a good test for color 
vision 

OBITUARIES 

Obituary: Robert K Lambert, ID, Dr Samuel Gartner 

This obituary was published m the Febiuaiy issue of the Archives, 
page 232 

REPORT OF CASES 

Traumatic Prolapse of the Vitreous into the Anterior Chamber: 
Report of a Case Studied with Fluorescein Dr Gerald J 
H ALTON 

Intraoculai tension became elevated after trauma to the eye When 
the tension vould no longer lespond to miotics, paracentesis was per- 
formed, yielding vitreous, the presence of which m the anterior chamber 
had not previously been suspected 

As a means of studying the extent of prolapse of the vitreous 
fluorescein vas given by mouth, and the prolapsed vitreous shoued 
the fluorescein stain in fifteen minutes Fluorescein vas not noted 
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m the aqueous surrounding the piolapsed vitreous, nor was it observed 
in the aqueous of the normal eye 

DISCUSSION 

Dr Willis S Knighton Fust, this case demonstrated how 
difficult it is to recognize prolapsed viticous in the anterior chamber 
with the slit lamp, especially when its picsence is not suspected Second, 
it showed how much easiei it is to see vitreous aftci disruption by 
injury, m this case, paiaccntesis Third, it demonstrated the \alue of 
fluorescein in determining the extent of viticous in the anterior chamber 

Treatment of Epiphora by Electrocoagulation Dr David J 
Morglnstern, Brooklyn (by invitation) 

Electiocoagulation is valuable m the treatment of epiphora Applied 
to the lacrimal and accessor} lacrimal glands, it reduces secretion of 
tears Lightly applied at the base of an everted punctum, it produces 
a cicatrix which draws the punctum backward Spots of electrocoagu- 
lation placed more deeply along a relaxed lower lid tighten the lid, 
making a firm contact with the eyeball Conjunctival hypertrophy or 
tumor causing epiphora can be destroyed In the intranasal operation 
for drainage of an infected lacnmal sac, the sac is first entered and 
partially sterilized by means of an insulated elect! ode passed through 
the canaliculus Similaily applied, electrocoagulation combats threat- 
ened closure of the new’ mtranasal opening and reopens such a closure 
occurring after operative diainage of the sac, as well as corrects 
obstruction anywhere m the lacrimal sac or along the nasolacrimal duct 
Such an obstruction may be a polyp, cyst, scar tissue or bony sclerosis 
Blockage at the orifice of the duct may similarly be destroyed The 
current used is about 1,000 milliamperes when the active electrode is 
directly connected with the indifferent electrode In cases of congenital 
blockage at the lower end of the nasolacrimal duct channelization can 
be produced When excessive folds of mucous membrane are present 
in the duct and abnormal meatal continuation of the duct downward 
(often terminating in a minute opening or slit) causes tearing, an ade- 
quate opening can be formed by electiocoagulation 

PAPER or THE EVENING 

Tobacco Amblyopia Dr Charles L Sciiepens, Brussels, Belgium 

In peacetime there is an unexplained geographic variation in the 
incidence of tobacco amblyopia 

Dunng the last war it w r as much more frequent than usual in 
Belgium Reasons given are (1) consumption of waitime tobacco, 
(2) mental shock, and (3) undernourishment, especially the lack of 
fats and animal proteins With the diet poor m these substances, the 
disease appears in youngei patients and causes chronic symptoms of 
general tobacco poisoning The intake of large doses of vitamin A, 
thiamine chloride and riboflavin has not affected the course of the 
disease in my Belgian patients, who had no signs of vitamin B 
deficiency These observations can be reconciled with Dr Carroll’s 
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views b) admitting that vitamin B deficiency, when piesent, is an 
important etiologic factor m tobacco amblyopia When it is not piesent, 
however, as m my cases, the intake of vitamin B has no effect on the 
amblyopia 

Careful study of the blood and of hepatic function m malnutntional 
as well as m tobacco amblyopia may prove useful 

The defects m the visual fields suggest that the disease begins m 
the retina and not m the optic nerve The first campimetric sign is 
enlargement of the normal angioscotoma Later, the pericecal maze, 
or lacunar scotoma, contains nuclei (small areas of absolute scotoma) 
The cecocentral localization of the tobacco scotoma probably results 
from the gi eater sensitivity of the macular cones together with a 
tendency of the normal angioscotoma to enlarge The cecocentral area 
is the only place where these two factors overlap The probable relation 
of the cecocentral scotoma to a cilioietmal angioscotoma in many 
instances is stiessed 

At a very eaily stage the field defects of hei edofamilial atrophy of 
the optic nerve and tobacco amblyopia are similar They consist m 
pericecal lacunai scotoma, particularly m the cecocentral region At a 
later stage, that of Leber’s disease, a pericentral scotoma develops, 
which is related to the lacunar scotoma Later still, the blmdspot 
itself enlarges, through atrophy of the optic nerve The character of 
these field defects may suggest that heredofamilial optic nerve atrophy 
begins m the optic nerve and not m the retina 

DISCUSSION 

Dr Frank D Carroll Considering the conditions that prevailed 
m Belgium from 1939 to 1942, it is remarkable that Dr Schepen§ 
was able to carry on a scientific investigation of the kind he has 
described I am glad that we agree on many points It is rare to 
see patients with tobacco amblyopia who do not consume at least some 
alcohol, there is no doubt, however, that there is such a thing as 
tobacco amblyopia alone In the literature several hundred cases 
have been reported Usher, m a series of 1,100 cases, stated that m 
over 100 cases the patients were teetotalers I have seen a small number 
of patients who did not drink But m this country most patients with 
this syndrome do consume alcoholic liquors, sometimes m large amounts 
This syndrome can occur m heavy drinkers who do not smoke, but 
it is rare to find any heavy drinker who does not smoke at least a few 
cigarets a day 

I agree with Dr Schepens on the importance of the scotoma rather 
than of the visual acuity, and his “nasal reading” test is interesting 
Patients develop amblyopia during a period of undernourishment or 
chronic starvation, as Dr Schepens said One would not think that 
m this country, where there is plenty of food, one would see persons 
with chronic starvation Certainly, most of the patients with amblyopia 
do not look malnourished Alcoholic persons frequently do have evi- 
dence of vitamin deficiency, but, as I have stated before, none of 
my patients with tobacco amblyopia have shown any clinical evidence 
of vitamin deficiency The only reason that I was encouraged to 
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tieat them with vitamins was that vitamin therapy seemed to do so 
much good to patients with alcohol amblyopia, or what might better 
be called nutritional retiobulbai neuntis 

Dr Schepens spoke of an oculai disease which was found in persons 
held as prisoners of wai by the Japanese lie pointed out that pericential 
scotoma of the t)pe associated with tins condition, having a connection 
with the bhndspot, would be raie in persons with tobacco amblyopia 
Frequentl) the vision of these pnsoners was 20/70 oi 20/100, and in 
most of them I saw (and I did not sec a great mail) ) it did not 
improve I do not think that one knows the whole stor) about this 
form of amblyopia One of the patients told the Arm) ph)sicians that 
at his camp in the Philippines, w'hcie many of the prisoners acquired 
this condition, the) w’eie able to steal some unpolished rice fiom the 
Japanese and that o\er a period of a month or two, while they had 
this diet of unpolished rice, their vision improved tremendoush When 
they had to go hack to their diet of polished rice, their vision became 
worse The onl) difieience between polished and unpolished rice I know 
of is the thiamine content 

I should like to ask Di Schepens what tests should be made to 
determine “hepatic deficient.) ” Hepatic function tests aie not as satis- 
factory as one would like 

I agree that this condition has a ver) fluctuating couise and that 
some patients who are expected to recover rapidly do not do so 
A very few patients who stopped the use of alcohol and tobacco and who 
weie given a good diet have not shown improvement in vision I am 
sure there arc some pi oblems and factors which arc not v et understood 

Dr C L Schepens, Brussels, Belgium In a case of tobacco 
amblyopia a numbei of things are to be borne in mind The first is 
that tobacco amblyopia is due to tobacco poisoning, and therefore 
tobacco still lemains the most important factor The second point is 
that of diet It appeals to me that several dietar) factors have to be 
considered In my cases the lack of piotems and the caloric deficiency 
certainly were the main elements Since there was no vitamin B 
deficiency, it is sui prising that vitamin thciapv was ineffective. 
In Dr Cai roll’s cases, on the conti ary, theie was no caloric deficiency 
but a vitamin B deficiency existed, as it often does in alcoholic patients 
This explains his good results with vitamin therapy I am under the 
impression that three dietary factois have an influence on the incidence 
of tobacco amblyopia the ealone intake, the animal protein intake and 
the vitamin B intake 

The third point to be considered in a case of tobacco amblyopia is 
the possible presence of anemia An experienced clinician in England 
told me that in his experience chronic anemia is an etiologic factor 
in tobacco amblyopia The fourth point is that of hepatic insufficiency 
This is of couise a gieat pioblem I am not suggesting that it is wrong 
not to make any of the various tests foi hepatic dysfunction in a case 
of tobacco amblyopia, but I do not know what test should be made 
It is my suggestion that leseaich be carried out on this subject 
De Schwemitz obseived urobihnuria, and moie lecently Lundberg noted 
hyperglycemia, in cases of tobacco amblyopia 
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Burton Chance, M D , Chairman 
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Experimental Investigation of the Pathogenicity of Diphtheroids 
Isolated from the Human Conjunctiva. Dr Charles Weiss and 
Mr M C Shevky, San Francisco 

Diphtheroids resembling Coiynebacterium xerose and isolated from 
the human conjunctiva giov veil m a menstiuum of mucin ien 
suspended m this medium and inoculated into the antenoi chain er 
of the eyes of albino labbits, cultures retain their viability for severa 
days, while in saline solution they aie rapidly destroyed 

Intiaocular injections into rabbits of cultures of diphtheroids sus- 
pended in saline solution produce model ate inflammation of the ciliaiy 
process With suspensions m mucin the leaction lasts longer, is muc 
seveier and is associated with acute keratitis The lesions usua y 
regress spontaneously within two or three weeks 

Killed cultuies of diphtheroids in saline solution produce mild inflam- 
matory changes m the ciliaiy process which aie seen m histologic sec 
tions, none of the lesions aie visible grossly In a menstruum o 
mucin the inflammatory reaction is severer Since mucin alone is 
relatively innocuous, it is suggested, on the basis of these studies and 
those of otheis, that it protects bacteria from the digestive action o 
humoral and cellular proteolytic enzymes and other immunologic de ense 
mechanisms Living diphtheroids are thus permitted to grorv and exert 

their pathogenic activity „ „ , , , 

By means of the recently developed methods of Muller and Mil ei 
and Pappenheimer and J ohnson, it was possible to demonstrate t lat 
when diphtheroids are grown m a medium of very low non concen- 
tiation they yield a toxic filtrate which is injurious to the uvea and 
coinea, but not to the skin or conjunctiva, of albino rabbits 

Studies which had been planned on the specific chemotherapy an 
serum therapy of diphtheroids were mteriupted because of the war 

emergency , 

On the basis of these investigations, it may be concluded that 
diphtheroids which are present on the normal or the inflamed conjunctiva 
may be considered as potential pathogens, which can exert senous injur}- 
when they find their way into the interior of the eye 

DISCUSSION 

Dr Luther Kauffman I wonder whether m treating conditions 
involving the conjunctiva the proper procedure w r ould be to get rid 
of the mucin I am reminded of the treatment of vernal conjunctivitis 
with a solution of monohydrated sodium carbonate which Dr Lehrfeld 
presented before this section- several years ago 

Does Dr Weiss know whether other bacteria leceive the same pro- 
tection from mucin that these diphtheroids do ? 

Dr Burton Chance The early death of diphtheroids reminds 
me of my own experience in the early days of m\ medical practice 
when “diphtheria” was an extreme!} frequent disease For two winters 



806 


ARCH IV LS Of OPHTHALMOLOGY 


I did volunteer woik at the old Municipal Hospital, one week 275 sick 
persons weie inspected Many patients were there because the bacteri- 
ologist, who was among the first in the field at that time, had found 
what he believed to be the diphtheritic organism m material from the 
conjunctiva and fauces A few dajs after the children were admitted, 
another examination was made, with negative results, this created more 
than a “headache,” both outside and inside the hospital The children 
were interested to know whether or not the diagnosis had been correct 
The people outside weie complaining because their children had been 
taken aw a} from home and isolated Ha\ing to ha\e their own tooth- 
brushes and cair> out other disinfecting measures were the sources 
of complaints from the childien There weie no signs of the old diph- 
thena of the conjunctival tissues that had prevailed in earlier times 
My teachers would refuse to accept a diagnosis of diphtheria unless 
there were actual structural and infiltrativ e changes Dr Weiss’s state- 
ment concerning the evanescence of the diphtheroids, therefore, reminded 
me of that somewhat confusing experience 

Dr Charles Weiss, San Francisco In answer to Dr Kauffman’s 
question In geneial, mucin on the inflamed conjunctiva is due to 
bacteria Of course, it may also be due to chemical irritants On the 
basis of our work, it seems reasonable to remo\e it I mentioned in 
the course of my presentation that the virulence of a number of other 
bacteria is increased by mucin Among them arc the meningococcus, 
the gonococcus, Vibno comma (cholerae) and the \irus of influenza 

Experiences m Testing Color Vision of Persons with Defective Color 
Sense Dr Burton Ciivxce 

Dr Chance stated that carl) m life he became aware that some 
persons were color blind, and ever since he had been interested m 
color In recent years defective coloi vision has become the subject 
of so much inv estigation that he ventured to tell something of Ins own 
interest in it, and to express his beliefs 

The perception of color by human beings is an intellectual process 
involving psychologic and physiologic factois operating with the effects 
of light on the chemical elements m the retina The average person 
is able to distinguish all seven colors in the visible spectrum — it is not 
improbable that animals and birds perceive beyond what mankind can 
define There occasionally is found a person whose appreciable 
“spectrum” is shortened at one end or at both ends and others to whom 
the ends of the spectrum are only somewhat indistinct — hence the 
appellation color blind A better and kindei name is “achromatopsia ” 
More men than women are affected The defect is transmitted from 
one geneiation to another through females who may not themselves 
be known to be affected In puie cases of color blindness the struc- 
tures of the eyes are not visibly changed Disease of the retmochoroid 
may be accompanied with defective color peiception, however, the 
defect in color vision is usually not comparable to that of the persons 
with a congenital deficiency A singular anomaly is that presented by 
several persons with a unilateral deficiency 

The measurement of color perception has aroused serious considera- 
tion in the arts and has presented important problems m transportation, 
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as well as m the selection of members of the militaiy forces Many 
persons notable m histoiy have had deficient color perception Since 
this defect was pionounced in John Dalton, the famous English physicist, 
he gave it deep study and devised various schemes for its testing 

Color vision tests have utilized dyed wools, colored charts and 
colored lights which aie compared or matched with ceitam standaid 
colors, selected after piolonged investigation In practice, red and green 
have been the colors for which vision has most frequently been found 
to be deficient, hence those colors have been adopted as the basic 
standard for all tests 

Color perception is an unsolved mysteiy Many theories have been 
proposed, but none solves all the problems — their respective advocates 
are violent contenders for their hypotheses Thus far, the theory offered 
by Thomas Young, and later arrived at by similar means by von 
Helmholtz, has the least uncertainty According to their theory, each 
color excites its own system of retinal fibers to the brain 

Being a congenital defect, color blindness cannot be cured, or even 
reduced — all schemes proposed are only false promises Subjects can 
be trained to distinguish one color from another more fully than was 
possible before intensive training was begun, yet when standard lights 
or plates are modified, as by foggy atmosphere or color dilutions, the 
natural defects become manifest 

All subjects have not identical defects, some lack perception of 
one or two, others of more, even all seven, colors Observers, there- 
fore, have classified them according to the number Some showing only 
a lessening of the color strength are classed as having anomalous vision 
for those color classes Increasing attention to “anomalous” color 
vision is being carried on today Persons to whom all colored objects 
are as though they were black are spoken of as having monochromatic 
vision Despite all the interest evinced in the past fifty years, no new 
fundamental aspects of the problem have been solved, their solution 
rests with the photochemistry of the retina 

Dr George F J Kelly Dr Chance spoke of several cases in 
which there was normal color perception m one eye and abnormal 
color perception m the fellow eye Was there any evidence of pathologic 
■change m the fundus of the abnormal eye ? 

Dr P Robb McDonald I have been interested in Dr Chance’s 
paper because for part of the time that I was m the service I was 
working with persons who were engaged m developing tests of color 
vision 

I notice that he also used the term “defective color vision ” This is 
a much more appropriate term than “color blindness ” There are many 
people who have defective color vision but who are by no means color 
hlmd In setting up tests for color vision there were certain require- 
ments They were essentially as follows (1) a “job analysis” to 
determine what color discriminations were actually required, e g, of 
phots, bombardiers and air crew, (2) evaluation of the tests of color 
vision that w r ere available, (3) development of new tests, (4) deter- 
mination of the reproducibility, reliability and lahdity of the tests that 
vere. adopted 



808 


ARCHIVES OF OPHTHALMOLOGY 


The problem of landing a plane in the daytime was not too difficult 
because clues other than color were usually employed to determine 
whether one was about to land on a tilled or on a flat surface At night 
the problem was more difficult The runway markers might be colored 
lights of low intensity, the landing might be made with glide path 
indicators, or the only communication between the tower and the pilot 
might be made by a dnectional light, such as the “biscuit gun” 
Men who worked about the airplane also had to make certain color 
discriminations, for example, the wiring was usually coded by color, 
and the various fuses had color codes 

What every one wanted was a quantitative test of color vision 
One of the closest approaches to this was a lantern developed by 
Dr Louise Sloan Rowland The test was modified from one developed 
by the Royal Canadian Air Force, which, in turn, was a modification 
of the Williams lantern The test w’as called a color threshold test 
and consisted in presenting eight different colored lights at eight dif- 
ferent intensities of illumination The minimum mtensit} was that at 
which most normal persons called the color correctl) A score of 62 to 
64 w r as considered normal 

We were fortunate in having a considerable number of peisons with 
defective color vision at Randolph Field, and Dr Sloan was able to 
test them with various tests of color vision In all, about six tests 
were used — the Ishihara, the American Optical Company s pseudo- 
lsochromatic plates, an abridged edition of the same, the Rabkm poly- 
chromatic plates, an anomaloscope test and the Color Threshold Tester 
Several other tests were employed at one time or another Either before 
or after this battery of tests the subjects were given “practical” tests, 
such as the identification of colored flares actually fired from an airplane, 
the identification of colored signal lights and the identification of colored 
codes on wires 

On the basis of the results, the Color Threshold Tester was the 
closest approximation to a quantitative test In the future there may 
be two types of color vision tests one that can be given in the office 
to determine whether a subject is normal or not, and one the military 
, may use to determine whether the subject has safe color vision or not 

Dr Burton Chance In the several instances in which I had 
seen perfect color vision in one eye and defective color perception on 
the other there were no visible changes in the fundus If it is true 
that the perception of color is generated by the action of light on the 
retinal pigment, it is more than likely that there was something consti- 
tutionally lacking m the color-blind eyes that gave rise to the defect 
Therefore, m this consideration, I should not class a case of unilateral 
color blindness presenting changes in the fundus as a case of true color 
blindness 

I wish to thank Dr McDonald for telling us something of what was 
done in the Army in the last war, I regret that I was affoided no 
opportunity to witness such studies personally 
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Squint and Convergence: A Study of Di-Ophthalmology. By N A 

Stutterheim Puce, 15s Pp 95, with 26 graphs and 15 diagrams 
London, England H K Lewis & Co , Ltd , 1946 

This book attempts to give a new theory of the origin of comitant 
strabismus The work is difficult to evaluate because it lacks clarity 
of expression In his pievious book, “Indications for the Kinetic 
Treatment of the Eyes,” published in 1931, the author evolved the 
concept that “not fusion sense but what I called involuntary conver- 
gence, the basic movement of the di-ophthalmos or the bi-umal eye, is 
the kinetic power for bi-foveal single vision ” 

He starts with the assumption, which is undoubtedly coriect, that 
the cause of comitant squint is to be found in some supranuclear path- 
way From this point on, his reasoning is difficult to follow and he 
comes to the conclusion that “squint is that condition of human vision 
(the bi-foveal eye) wheie convergence and its correlate — namely the 
bi-fovea — are m abeyance ” 

One gets the impression from reading the book that the ideas it 
contains have merit but that they could be better expressed 

The second part of the book deals with therapy This consists m 
what the author calls kinetic treatment of reflex convergence with a 
battery of prisms, based on the physiologic law of facilitation of 

reflexes Francis Heed Adler 

Monocular Vision Training By Mildred Smith Evans Price, $3 
Pp 100, with 28 lessons and 18 drawings. Baltimore Williams & 
Wilkins Company, 1946 

The author has arranged a series of graded daily tasks for amblyopic 
eyes covering a period of approximately one month These include 
such stock devices for improving eye-hand coordination as tracing and 
dot drawing The text, printed m boldface ranging from 24 to 10 point, 
embodies directions for the exercises, original stones and questions, 
provocative of thought as well as visual discrimination 

A space is provided m which to write the time required to complete 
each lesson This is a worth while detail, for speed must combine with 
accuracy in meeting the visual tasks of daily life It was found that 
a boy of 7 years with a visual acuity of 6/20 (20/70) m his amblyopic 
eye required approximately one-half hour to finish each daily task 
Mrs Evans has evidently apportioned her material well 

The book is obviously limited, however, m the amount of material 
it offers Unfortunately, permanent normal vision can rarely be restored 
to an amblyopic eye in a month’s time (The inclusion of several 
tracing sheets instead of one for each picture would contribute toward 
giving the training a longer time spread ) There is a further limitation 
m the text, the reading and interpretation of which would be too difficult 
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for the average child under 7 years of age Much of the most effective 
work with amblyopia is accomplished with children under this age 

The price may seem high on first consideration and undoubtedly 
makes the pui chase of this -volume prohibitive for most clinic patients 
When compaicd with the cost of half-hour weekly treatments in a 
private office, S3 00 is not an excessive outlay for four weeks’ daily 
homework 

Mrs Evans has made a start in the right direction Mote such 
planned exercises aie needed The American Association of Orthoptic 
Technicians might well make the assembling of a graded library of 
amblyopic material one of its major projects 

Elizabeth K Stark 

The Eye Manifestations of Internal Diseases By I S Tassinan, 
M D Second edition Pp 614, with 243 illustrations, 24 m color 
St Louis C V Mosby Company, 1946 

According to the author, this book is designed to serve the needs 
of the ophthalmologist and all others engaged m general or specialized 
practice I suppose that Dr Tassinan has steered this difficult middle 
course as well as could be expected, but his work suffers from the 
numerous compromises that have had to be made For example, several 
chapters are devoted to a description of the eye and its adnexa, the 
examination of the patient and the routine tests and equipment therein 
employed I believe that much of this could have been omitted — the 
ophthalmologist does not need such primary' instruction, and the general 
practitioner is unlikely' either to perform the simpler procedures or to 
buy the equipment necessary' to carry' out the more elaborate 
examinations 

The second part of the book, beginning at chapter VI, describes the 
ocular manifestations of systemic diseases The systemic disease is first 
described, and the consequent ocular lesions are then taken up in 
adequate, if not encyclopedic, detail The headings include “Structural, 
Congenital and Hereditary Manifestations” , "Infections and Focal Infec- 
tious Diseases” , “Tuberculosis, Virus, Fungus, and Parasitic Infec- 
tions”, “Drug Intoxications”, "Diseases of the Cardiovascular Sy'stem, 
Blood, Endocrine Glands, Nervous System, Skin and Bone,” and “Dis- 
orders of Menstruation, Pregnancy, Metabolism and Nutrition ” There 
is a separate chapter on inti acranial tumors 

The illustrations, particularly those in coloi, are good Unfortunately, 
most of the reproductions of fundus photography have not come out 
well, and future editions would be improved if these photographs could 
be replaced with drawings 

This book lacks the conciseness of its cjassic predecessors, notably' 
the works of Knapp and Foster Moore, but its faults are more than 
balanced by its virtues I have enjoyed reading it and have already 
referred to it more than once with profit to myself and my patients 
I consider it a useful work and have no hesitation in recommending it 

G M Bruce 
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infants and in adults , comparative study 
with reference to ocular signs , observa- 
tion concerning pathogenesis of subdura 
hematoma, *701 

Agglutinins and Agglutination , conjunctiva 
"^dings in cases of cold hemagglutination 

Akincsis See Eyelids 
Albucid See Cornea 

Alcohol , keratitis produced by alcohol vapor 
further observations, 792 
toxic and congenital amblyopia, 248 
Mood See Methjl Alcohol 


Allergy See Anaphylaxis and Allergy 
Aloe, tissue therapy in tiachomatous pannus, 
682 

Amaurosis See Blindness 

Ambljopla See Blindness 

Ametropia See Accommodation and Refrac- 

tion, Myopia 

Amnion , amniotic membrane grafts in caustic 
burns of eye (burns of second degree), 
548 

Analgesia See Anesthesia 

Anaphylaxis and Allergy, allergic retinosis, 
393 

Anderson, A L Permeability of excised 
cornea, 89 

Anemia, aplastic, retinal hemorrhages in, 552 
ocular changes in, *44 
splenic , ocular changes in Banti’s syn- 
drome, *51 

Anencephaly See Monsters, cephalic 
Anesthesia in ocular surgery, *1 

pcntothal sodium in ophthalmic surgery, 
*452 

sixth nerve paralysis after spinal analgesia, 
245 

Anesthetics See Anesthesia j 
Angioma , hemorrhage from conjunctiva , notes 
on case of capillary angioma, 94 
Angioscotoma See Scotoma 
Aniseikonia Seo Accommodation and Refrac- 
tion 

Anomalies See Abnormalities and Deform- 
ities , and under names of organs and 
regions 

Aphakia See Lens, Crystalline 
Apparatus See also Instruments 

bench for teaching of ophthalmic optics, 
*383 

sensorial retinal relationship in concomitant 
strabismus, *336 

Apple, C Instruments for use in ophthalmic 
surgical procedures, *652 
Aqueous Humor, controversial points in ocular 
penicillin therapy, 253 
experimental studies on blood-aqueous bar- 
rier, *583 

relative deficiency of parasympathomimetic 
activity in aqueous of eyes with chronic 
simple glaucoma, *608 
Arachnoid, Inflammation , arachnoiditis, *199 
Arachnoiditis See Arachnoid, inflammation 
Area Martegiani See Vitreous Humor 
Arhmia See Monsters, cephalic 
Aribofiavinosis See Riboflavin, deficiency 
Armed Forces Personnel See also Military 
Medicine , etc 

ophthalmologist and laws concerning mili- 
tary pensions, 795 

Arteries See Arteriosclerosis , Blood pres- 
sure , Periarteritis , Thrombosis , etc 
Retinal See Retina, blood supply 
Arteriosclerosis , disease processes versus dis- 
ease pictures in interpretation of retinal 
vascular lesions *403 

Ascorbic Acid , distribution of vitamin C in 
lens 94 

penicillin and vitamin C in treatment of 
hjpopyon ulcer 791 
Atabrine See Acridine Dyes 
Atherosclerosis See Arteriosclerosis 
Atop} See Anaphylaxis and Allerg} 

Atroph} See under names of organs and 
regions, as Ejelids, Iris, Nerves, optic, 
etc 

Auditory Organ See Ear 
Avitaminosis See under Vitamins , and under 
names of deficiency diseases 


811 



812 


INDEX W VOLUME 37 


Bacilli See Bacteria 

Bacteria Sec also Streptococci , Viruses , etc 
Calmettc-Gufirln Seo Tuberculosis 
Granulosis See Trachoma 
keratoconjunctivitis duo to dlplithcrold-llke 
organism, report of case, *497 
Tularensc See Tularemia 
BAL See Gas poisoning 
Ballantyne, A J State of retina In diabetic 
retinitis, 250 

Bantl’s Syndrome Sec Anemic, splenic 
Barkan, 0 guest speaker at Amsterdam meet- 
ing, 78G 

Bell s Paralysis Sec Paralysis facial 
Bench for teaching of ophthalmic optics *383 
Beriberi, ocular signs In prisoner of war re- 
turning from Tar Kast, 553 
Berman Locator Sec Foreign Bodies 
Bllharrlasls Sec Schlstosomlnsls 

Biographies 

Doync, Robert Walter, 251 

Biomicroscopy See Cornea, blood supply 
Birth Premature Sec Premature Infants 
Blennorrhea Seo Conjunctivitis, Gonorrhea 
Blepharitis Sec Ejellds 
Blopliaroconjunctlvltls Seo Conjunctivitis 
Blcpliaroplasty See under Eyelids 
Blind Spot See Retinn blind spot 
Blindness See also Ophthalmia neonatorum , 
Vision , etc 

ambljopln ex anopsia In nrmod forces, 550 
ambljopla from malnutrition, methyl alcohol 
and tryparsamlde, 249 
appointment of directors or National Society 
for Prevention of Blindness 92, CCS 
atrophy of optic nerve following hemor- 
rhage, *18 

Color See Color Blindness, Color Percep- 
tion 

Delta Gamma Fraternity project sight con- 
servation and aid to blind, 38G 
denial bj patients with ccrebrnl disease, fOl 
eclipse blindness, C79 
following hcmntemesls, 389 
In Tonkin, 387 

Incidence and causes In British Common- 
wealth, 237 
Infection of eyes, 95 
Mght See Mght Blindness 
primary nmblyopln, 248 
psychotherapy in hysterical amblyopia, 559 
quinine amblyopia, C85 
quinine amblyopia with spontaneous detach- 
ment, 105 

severe amnurosls duo to quinine poisoning, 
report of case, 559 
tobacco amblyopia, 802 
toxic nnd congonltnl amblyopia, 248 
Bloch, F J Minor anomalies In position of 
eyelashes, *772 

Blood calcium , cataract duo to low blood 
calcium nnd Its medical treatment 792 
cholesterol , primary lipid dystrophy of 
cornea, *433 

Diseases See Anemia , Leukemia 
experimental studies on blood-aqueous bar- 
rier, *583 

ocular changes In blood dyscraslas *42 
pressure, high, changes In retinal arterioles 
associated with hypertensions of preg- 
nancy, *472 

pressure, high , dlsenso processes versus dis- 
ease picture In Interpretation of retinal 
vascular lesions *403 
pressure high, hypertensive conditions and 
retinopathy, 394 

pressure, high , ophthalmoscopic changes 
associated with hypertenslvo vascular dis- 
ease as guide to sympathectomy, *491 
transfusion of blood and blood plasma in 
treatment of traumatic Iridocyclitis 397 
transfusion , treatment of corneal ulcer with 
blood and blood plasma *780 
Bloomfield, S Relative deficiency of para- 
sympathomimetic activity In aqueous of 
eyes with chronic simple glaucoma *608 


Bock R IT Simple modification of opera- 
tions for entropion of eyelids, *C50 

Body , associated systemic factors In retinitis 
pigmentosa, *201 

Bones Sec aim under nnmes of bones 
oxycephaly associated with Kllppcl-Fcll 
syndrome nnd other skeletal defects, 54C 

Boor Rrvirws 

Amiga H Clnigfa ocular, 500 
Augcnlirztllclic FlngrlfTe, J Moller nnd J 
BUck, 100 

Rock, J Augonlrrtllcho FIngrIffc, 100 
CIrugla ocular, IT Amiga, 500 
Frkrnnhungcn des Augenhlnstcrgrundcs 
(Diseases of Fundus) , A Fuchs 259 
Fvnns, 51 S Monocular 5 lslon Training, 
809 

Fyc Mantlfestntlons of Internal Diseases, 
I S Tassman, 810 

Filatov, 5 P Optical Transplantation of 
Cornea nnd TIssuo Therapy, 098 
Fuchs, A 1 rkrankungen des Augonlilntcr- 
grundes (Diseases of Fundus), 259 
Fuchs, A Lclirbucli der Augcnhcllkundc, 
259 

Journal of Gerontology, 200 
Lclirbucli dcr Augcnhtllkundc, A Fuchs, 
259 

Moller, J Augen!ir7tl!chc ElngrlfTc, 100 
Monocular 5 lslon Training, VI S Fvnns, 
SOD 

Ocular Prosthrsls, J IL Prince, 700 
Ophthalmology In War Venn , edited by M 
Wiener, 258 

Optical Transplantation of Comes slid Tis- 
sue Therapy, V P Filatov, 098 
Prince, J II Oculnr Prosthesis, 700 
Robinson II 51 5Vliy Pupils Tail In Read- 
ing 401 

Squint nnd Convergence Study or Dl- 
Ophtlialmology , X A Stutterhclm 809 
Stutterhelm, N A Squint nnd Con- 
vergence ^tiidy of Di-Ophthalmology, 809 
Tnssmnn I S Eve Manifestations or In- 
ternal Diseases 810 

Why Pupils Fall In Rending, II 51 Rob- 
inson, 401 

Wiener M Ophthalmology In 55 nr Tears, 
2'S 

Bowen’s Disease See Cancer, preenneer 
Bowman 5!eml>rnnc See under Cornea 
Brain See also 51cnlngcs, Nervous System, 
etc 

center for ocular divergence, docs It exist? 
078 

diseases denial of blindness by patients 
with cerebral disease, 101 
diseases polyopia and monocular diplopia 
of ccrebrnl origin, 214 
occipital lobe Injury 241 
pathogenesis of glaucoma and “glaucoma- 
tous” atrophy of optic nerve *324 
symptomatology of subdural licmntoma In 
infants nnd In adults , comparative study, 
with reference to ocular signs , observa- 
tion concerning pathogenesis of subdural 
licmntoma, *701 

Brown II 55' James Watson Wlilte, 093 
Bruce G M Primary tuberculosis of con- 
junctiva, *375 

Bruger M Associated systemic factors In 
retinitis pigmentosa, *201 
Exophthalmos nnd associated oculnr dis- 
turbances In hyperthyroidism, *211 
Buphthnlmos Seo Hydrophthalmos 
Burlnn, H M Sensorial retinal relationship 
in concomitant strabismus, *330, *504, 

Burns, nmnlotlc membrane grafts In caustic 
burns of cyo (burns of second degree) 

548 

solar eclipse , burn of macula, 393 
treatment of lewisite burns of eye with 
dlmercaprol ("BAL ') *25 
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Calcium in Blood See Blood, calcium 
Campbell, D Primary ambljopia, 248 
Camplmeter See Vision 
Cancer See also Adenocarcinoma , Epitheli- 
oma, Tumors, and under names of organs 
and regions, as Sphenoid Sinus , etc 
precancer, preepitheliomatous dyskeratosis 
of cornea and conjunctiva (Bowen’s dis- 
ease) , 2 cases, 792 

Capillaries , capillary sphincter In human 
retina, *182 

Carcinoma See Cancer 

Carotid Sinus, relation to retinal circulation, 
394 

Caruncle See Lacrimal Organs 
Cataract and prlmarj glaucoma, *4 
atopic, 796 

congenital anomalies following maternal 
rubella in early weeks of pregnancy with 
emphasis on congenital cataract, 546 
congenital, in sisters with congenital ecto- 
dermal dysplasia, 242 

Ooppock cataract and cataracta pulverulenta 
centralis, 243 

corneoscleral suture In operations with ref- 
erence to incidence of postoperative 
hyphemia, *591 
diabetic needles, 242 

due ta low blood calcium and its medical 
treatment, 792 

dystrophia myotonica (Stelnert's disease) , 
Importance of cataract and disturbances 
of metabolism, therapeutic effects, of vita- 
min E, 797 
extraction, *2 

extraction, intraocular hemorrhage In, *561 
hereditary, 249 

operation, corneal section and sutures In, 
549 


operation, simultaneous detachment of 
choroid and retina after, 549 
relationship of rubella In mother to con- 
genital cataracts in child, 796 
rubella cataract , congenital cataract and 
other defects following German measles 
during pregnancy of mother, 100 
temporary, in diabetes, 239 
thrombin technic in ophthalmic surgery, 797 
treatment of late postoperative Intraocular 
infections with intraocular Injection of 
penicillin, *304 

ultrarapid opacification and spontaneous 
absorption of crjstalline lens, 796 
Caustics , amniotic membrane grafts In caus- 
tic burns of eye (burns of second de- 
gree) 548 

Cauterization See under names of various 
organs and diseases, as Eyelids , etc 
Cells See Tissue 
Inclusion See Trachoma 
Cerebrospinal Fever See Meningitis 
Cerebrum See Brain 

Chace, R R Keratoconjunctivitis due to 
diphtheroid-like organism , report of case, 
*497 

Chance, B Experiences in testing color 
vision of persons with defective color 
sense, 806 

Chandler, P A Neglected cause of sec- 
ondary glaucoma In eyes in which lens is 
absent or subluxated, *740 
Chemical Warfare See Gas, poisoning 
Chemotherapy See under names of diseases 
and chemotherapeutic agents, as Con- 
junctivitis , Eyes, diseases , Penicillin , 
Sulfonamides , Trachoma , etc 
Chewing See Mastication 
Chiasm, Optic See Optic Chiasm 
Chlckenpox associated with iridocyclitis, 794 
Children See Infants 
Choked Disk See Neuritis, optic 
Cnollne and Choline Derivatives , pharma- 
*160 C actIon of som ® ophthalmic drugs, 


deficiency of parasympathomimet 
x, 1 ™ 7 n aqueous of eyes with chron 
simple glaucoma *608 


« 


Choroid, absence, choroideremia , report of 
case, *716 

conglomerate tuberculoma of, 396 
inflammation , traumatic arciform choroid- 
itis, 555 

simultaneous detachment of choroid and 
retina after cataract operation, 549 
Choroideremia See Choroid, absence 
Choroiditis See Choroid, inflammation 
Cilia See Eyelashes 
Ciliary Body See Iridocyclitis, Uvea 
Processes See Uvea 
Region See Uvea 
Cinema See Moving Pictures 
Cochlea See Ear, internal 
Cogan, D G Aims and aids In teaching of 
basic sciences in ophthalmology, *428 
Clinical disturbances of oculomotor system, 
255 

Cohen, M Ophthalmoscopic changes associ- 
ated with hypertensive vascular disease 
as guide to sympathectomy, *491 
Cold See also Refrigeration 
conjunctival findings in cases of cold hemag- 
glutination, 791 

Cole-Marshall, J Hole In macula, 249 
Coloboma See Eyelids 

Color Blindness, effect of training methods on 
color vision, *572 

experiences in testing color vision of per- 
sons with defective color sense, 806 
is it possible to Influence congenital color 
blindness ? 673 
Tests See Color Perception 
Color Perception See also Vision physiology 
application of color vision in clinical prac- 
tice, 801 

effect of training methods on color vision, 
*572 

experiences in testing color vision of persons 
with defective color sense, 806 
Congress See Societies 

Conjunctiva, conjunctival findings in cases of 
cold hemagglutination, 791 
controversial points in ocular penicillin 
therany 253 

hemorrhage due to infection of Newcastle 
virus of fowls in man (laboratory and 
contact Infection) 673 
hemorrhage from , notes on case of capil- 
lary angioma, 94 

heterogenous transplantation, 678 
manifestations of avitaminosis A, *662 
minor anomalies in position of eyelashes, 
*772 

pathogenicity of diphtheroids isolated from 
human conjunctiva , experimental In- 
vestigation, 805 

preepitheliomatous dyskeratosis of cornea 
and conjunctiva (Bowen's disease) , 2 
cases, 792 

primary tuberculosis of, *375 
relation of corneal vascularization and con- 
junctival transparency to general disease, 
794 

schistosomiasis of, 798 

therapeutic sulfadiazine poisoning with 
pemphigoid lesions , conjunctival signs, 
694 

tuberculosis , value of phlyctenular con- 
junctivitis in diagnosis and treatment of 
infantile tuberculosis 387 
Conjunctivitis See also Keratoconjunctivitis , 
Ophthalmia 

associated with erythema multiforme bul- 
losa 790 

caused by virus of Newcastle disease, 790 
gonococcic, penicillin in , its use In 30 cases, 
compared with sulfonamides in 173 cases, 
387 

gonococcic , treatment of gonococcic con- 
junctivitis and serpiginous ulcer of cornea 
with sulfonamide compounds 674 
Granular See Trachoma 
Pannus See Trachoma 
Phlyctenular See Conjunctiva, tuberculosis 
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Conjunctlv itls — Continued 
value of penicillin In treatment of super- 
ficial Infections of eyes and lid mnrglns, 
398 

Contact Glasses Seo Glasses 
Contusions See Eyes, Injuries 
Convergence See Strabismus 
Cornea, blood supply . blomieroscopy of eyes 
In evaluation of nutritional status , corneal 
vnsculailzntlon, 239 

blood supply , relation of corneal vascular- 
ization and conjunctival transparency to 
general disc ise 791 

corneoscleral suture In operations for 
cataract with reference to Incidence of 
postoperative hjphemla, *591 
detergents or wetting agents 551 
ditTcunt tapes of metallic Impregnation of 
998 

dystrophy , anatomic classification of fam- 
ilial d) atrophies 2 IS 
dystrophy, lipid, 251 
djstroph) primary lipid *115 
examination repe itablllt) of Keratometrle 
rcidlngs, 100 

excised permeablllt) of, S9 
Tje Hang for Mght ltestoratlon Inc 91 
grafting contributions to teehntc of, *379 
li.v dr it Ion properties of excised cornea and 
factors responsible for transparenej, 092 
Inti immatlon See Keratitis , Keratocon 
junctlvltls 

malignant melanoma of limbus and spon- 
taneous evst of pigmented lajcr of Iris In 
same sector contribution to histogenesis 
of tumors *8 

modified corneal Incision with Irldodlalysls 
and Irlelectomj for opening anterior cham- 
ber angle, *277 
I’annus Sec Trachoma 
pathologj of Ilowman s membrane, 017 
prceplthellomatous dvslcratosls of cornea 
and conjunctiva (llowcn's disease) , 2 
cases 792 

removal of deoplj embedded roreign bodies 
from *189 

scissors, Instruments for use In ophthalmic 
surgical procedures, *C52 
section and sutures In cataract operation, 
549 

superficial pigmentation of 95 
Surgery See Cataract, Glaucoma, Ptery- 
gltim 

Syphilis Sec Keratitis Interstitial 
transplantation of, 95 

ulcers, penicillin and vitamin C In treat- 
ment of hypopyon ulcer, 791 
ulcers, serpiginous , treatment with albucld, 
389 

ulcers , treatment of gonococcic conjunc- 
tlvltls and serpiginous ulcer of cornea 
with sulfonamide compounds, 074 
ulcers, treatment with blood and blood 
plasmn, *780 

ulcers, value of penicillin In treatment ot 
superficial infections of eyes and lid 
margins, 398 

uso of crystalline penicillin In corneal and 
Intraocular Infection, 799 
uso of frozen-dried cornea as transplant 
material *208 

Vascularization See Cornea, blood supply 
Cortl s Organ Seo Ear, Internal 
Cranium , localization of Intracranial and 
orbital dermoids, 555 
Steeple Skull See Acroccphaly 
Crystalline Lons Seo Lens Crystalline 
Cutler N L Positive contact ball and ring 
Implant for use after enucleation, *73 
Cyclltls Seo Iridocyclitis 
Cyclodialysis See Glaucoma 
Cyclopia See Monsters, cephalic 
Cycloplcgia See Accommodation and Refrac- 
tion 

Cystlcercosls Seo under Echinococcosis, 
Eyes, etc 


Cysts See under names of organs and 
regions, ns Svltra , etc 
Dermoid See under Tumors 
Hydntld Sec Echinococcosis 

Dacryocystorhinostomy Sec Lacrimal Organs 
Dacryoslnusltls See Lacrlmnl Organs 
Dark Adaptation See Accommodation and 
Refraction 

Davidson A Primary llphl dystrophy of 
cornea, *1'3 

Dcfichncy Diseases Seo Herlbcrl , Nutrition, 
4 ltainlns, etc 

Deformities See Abnormalities and De- 
formities, Monsters, and under names of 
organs and regions 

Deglutition, effect of riboflavin on oral lclon 
and dvsphaila, and of riboflavin and 
brewer' - ’ veist on dark adaptation In case 
of ■•o tailed PIunmur-Mnson syndrome 
97 

Dentition Sec Teeth 

de Ocampo f. Latent nystaimus following 
head Injury *775 

Dennitltls Atopic See Nr urodcrmstltls 
rare form of 1 erntltls of probable strepto- 
coccic origin 95 

Dcrmatomyosltls with retinopathy , report of 
case, *155 

Dermatomes Sec Dermatitis, Skin diseases, 
etc 

Dermoid Cyst See dnniors dermoid 
Deterge nts or wetting agents 551 
Diabetes Mellltus diabetic needle 1- 212 
disease processes versus dhosse pictures In 
Interpretation of retinal vascular lesions, 
»10t 

fundus oeull ns Indicator of vascular dam- 
age In G95 

state of retina In diabetic retinitis 250 
temporary cataracts In 239 
Diathermy See uneler names or diseases or- 
gnns and regions, ns 1 yellds GInucomn , 
etc 

Dlchloroethyl Sulfide Sec Gas, poisoning 
DIeumnrol See Thrombosis 
Diet and (Dietetics See 5 Itamlns 
Diffusion See Osmosis and Permeability 
Dllodotjroslnc Therapy Sec Exophthalmos 
Dhnercaprol See Gas poisoning 
Diphtheroids pathogenicity of diphtheroids 
Isolated from human conjunctiva, experi- 
mental Investigation, S05 
Diplegia Sec Paralysis 

Diplopia , polyopia and monocular diplopia of 
cerebral origin 241 
squint syndrome *149 
Directory of ophthalmologic societies 107 
Disease relation of corneal vascularization 
and conjunctival transparency to general 
disease, 791 

Disk, Optic Seo Nerves, optic 
Dolgcr II Tundus ocull ns Indicator of 
vascular damage In diabetes mellltus G95 
Dressings aid In facilitating postoperative 
dressings of eye In patients with nkincsls 
of lids, *82 

method for maintenance of sterility of 
ophthalmic solutions, *G49 
Drugs pharmacologic action of some ophthal- 
mic drugs, *1G0 
Drusen Seo Nerves, optic 
Dunphy, E B Theodore Lnsntcr Terry, S5 
Dyskeratosis See Keratosis 
Dysphagia Seo Deglutition 

Dystrophy Seo also under Cornea 

muscular dystrophia myotonlca (Stelnert’s 
disease) , importance of cataract and dis- 
turbances of metabolism , therapeutic ef- 
fects of vitamin E, 797 

Ear, internal, optokinetic and other factors 
modifying vestibular nystagmus, 4u9 
Echinococcosis, Intraorbital hydatid cyst, 392 
Eclipse blindness, G79 
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Ectodermal Defect, congenital cataracts In 
sisters with congenital ectodermal dys- 
plasia, 242 

Education , alms and aids in teaching of basic 
sciences in ophthalmology, *428 
annual postgraduate course in ophthalmol- 
ogy and otolaryngology, 235 
annual W Thormvall Davis postgraduate 
course in ophthalmology, 91 
graduate course in ophthalmology of Uni- 
versity of Rochester School of Medicine, 
782 

graduate course of Gill Memorial Eye, Ear 
and Throat Hospital, 235 
graduate training in ophthalmology, 240 
graduate training in ophthalmology at Uni- 
versity of Toronto, 93 
home study courses, American Academy of 
Ophthalmology and Otolaryngology, GG8 
Oplithalmological Study Council, 668 
Oregon Academy of Ophthalmology and 
Otolaryngology, 534 

postgraduate course in ophthalmology, Med- 
ical Extension, University of California 
Medical School, 782 

teaching of basic sciences in ophthalmology, 
53G 

University of Michigan Department of Post- 
graduate Medicine, Department of Oph- 
thalmology, 534 

Washington University School of Medicine 
refresher course in ophthalmology, 38G 
Electrocoagulation See under specific head- 
ings, as Lacrimal Organs , etc 
Electrosurgery See under specific headings 
Embolism See Thrombosis 
Endophthalmitis See Eyes, diseases , Oph- 
thalmia 

Endovasculitis See Retina, blood supply 
Entropion See under Eyelids 
Enucleation See Eyes, surgery 
Epicantlius See under Eyelids 
Epidermis See Skin 
Epiphora See Lacrimal Organs 
Epithelioma, primary, of meibomian gland 
which Invaded the orbit avith destruction 
of eye, report of case, 395 
tumors of region of lacrimal sac, 554 
Epstein, G J Congenital vertical motor 
pareses, *369 

Erythema multiforme bullosa associated with 
conjunctivitis, 790 
Erythrocytes See Anemia 
Esophoria See Strabismus 
Esotropia See also Strabismus 
following occlusion, *444 
Esterman, B Choroideremia , report of case, 
*716 

Ethyl Alcohol See Alcohol 
Evans, J N Capillary sphincter in human 
retina, *182 

Esophoria See Strabismus 
E\oplithalmometer for direct measurement, 548 
Exophthalmos and associated ocular dis- 
turbances in hyperthyroidism, *211 
exophthalmic ophthalmoplegia and its rela- 
tion to thyrotoxicosis, 391 
so-called thyrotropic exophthalmos [dilodo- 
tyrosine therapy], 103 
Exotropia See Strabismus 
Eyelashes, ingrown, keratoconjunctivitis due 
to diphtheroid-like organism, report of 
case, *497 

minor anomalies in position of, *772 
Eyelids See also Conjunctiva 

adherent , symblepharon with serious dis- 
<i U i aDces of motility, report of case, 388 
aid in facilitating postoperative dressing of 
eye in patients with akinesis of lids, *82 
akinesia, *1 

fascia lata transplant for retrotarsal atrophy 
of upper lid following enucleation, 246 
keratoconjunctivitis due to diphtheroid-like 
organism , report of case, *497 
m anomalies in position of eyelashes 
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Eyelids — Continued 

myasthenia gravis and its ocular signs , 
review, 391 

operation for congenital coloboma of upper 
lid, 94 

plexiform neuroma of lacrimal caruncle and 
ciliary border, 555 

primary epithelioma of meibomian gland 
which invaded orbit with destruction of 
eye , report of case, 395 
pseudo-Graefe phenomenon, *308 
removal of adjacent nevl (by diathermy), 
G80 

simple modification of operations for en- 
tropion of, *650 

use of cautery in plastic operation on, 102 
value of penicillin in treatment of super- 
ficial infections of eyes and lid margins, 
398 

Eyes See also Orbit , Vision , and under 
names of special structures and diseases 
Abnormalities See also under names of 
special structures of eye, as Choroid, 
absence , etc 

abnormalities, anatomic study of complex 
retrobulbar embryonic malformation, 790 
abnormalities, hereditary anomalies of the 
eye, G97 

Accommodation and Refraction See Ac- 
commodation and Refraction 
amniotic membrane grafts in caustic burns 
of eye (burns of second degree), 548 
Anesthesia See Anesthesia 
Anomalies See under names of special 
structures of eye and diseases 
Blood Supply See Retina, blood supply 
changes in blood dyscrasias, *42 
changes in case of riboflavin deficiency, 795 
clinical bacteriology and cytology of some 
ocular infections, 673 
complications of scrub typhus, 98 
conditions among children of premature, 
full term and liypermature birth, 388 
cultivation of human tumor in anterior 
chamber of guinea pig’s eye, 793 
cysticercus cellulosae , report of case of 
parasite in vitreous, 247 
Cysts See under names of special struc- 
tures of eye 

Diseases See also Iridocyclitis , Glaucoma , 
Ophthalmia , Trachoma , etc 
diseases , Belgian ophthalmology during war, 
389 

diseases , data on tissue therapy in eye 
clinic of First Moscow Medical Institute, 
684 

diseases , hypovitaminosis A in ophthal- 
mology, *653 

diseases , local uses of penicillin in ophthal- 
mology, 559 

diseases , methods of tissue therapy , treat- 
ment with biogenic stimulators, G83 
diseases , penicillin in ophthalmic therapeu- 
tics, 399 

diseases , penicillin in ophthalmology, 681 
diseases , penicillin in ophthalmology , in- 
terim review, 558 

diseases , penicillin treatment of late infec- 
tion following flstulating operation, 682 
diseases , subconjunctival penicillin and 
intraocular infection, 557 
diseases , treatment of late postoperative 
intraocular infections with intraocular 
Injections of penicillin, *304 
diseases, use of crystalline penicillin in 
corneal and intraocular infection, 799 
diseases, use of privine in ophthalmology, 
682 

diseases , value of penicillin in treatment of 
superficial infections of eyes and lid 
margins, 398 

Enucleation See Eyes, surgery 
esotropia following occlusion, *444 
Examination See also Accommodation and 
Refraction , Vision, tests , etc 
examination , exophthalmometer for direct 
measurement, 548 
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Eyes — Continued 

examination stereoscopic ophthalmoscopy 
with focal Illumination, 101 
exophthalmos and associated ocular dis- 
turbances In hjperthjroldlsm *211 
rorclgn llodles In Sco lorelgn Bodies 
Gonorrhea Sec Gonorrhea 
hemorrhage , corneoscleral suture In opera- 
tions for cataract with reference to Inci- 
dence of postoperative hjphcmla, *501 
hemorrhage In cataract extraction, *5G1 
Humors See Aqueous Ilumor, Tension, 
A ltrcous Humor 
Infections of, 95 

Injuries Sec also tinder Foreign Bodies 
Injuries, analysis and follow-up of 301 
cases of battle casualtj Injury to eyes, 
517 

Injuries, bltemporsl hemianopsia due to 
traumn, 215 

Injuries , changes In fundus In cases of 
mllltarv Injuries of eyes, 075 
Injuries management of Increased Intra- 
ocular pressure following war Injuries, 
first communication, 09 
injuries, management of Increased Intra- 
ocular pressure following war trauma 
(second communication), 242 
injuries ophthalmic treatment in field, 
1013 390 

Injuries penetrating war wounds of eye 
and orbit, G75 

Injuries thrombosis of central vein due to 
trauma , report of case 553 
Injuries , transfusion of blood and blood 
plasma In treatment of traumatic Iridocy- 
clitis 397 

method for mnlntcnnnre of sterility of 
ophthalmic solutions, *G49 
Movements See also Nystagmus Pa- 
ralysis, Strabismus, etc 
movements, center for ocular divergence, 
does It exist? 678 

movements, clinical disturbances of oculo- 
motor system, 255 

movements, symblcpharon with serious dis- 
turbances of motility report of case 38S 
Muscles Sec also Orthoptics, Paralysis, 
Strabismus 

muscles , congenital vertical motor parcses, 
*309 

muscles marginal myotomy , analysis of 22 
cases, *175 

myasthenia gravis and Its ocular signs , re- 
view, 391 

occupational therapy In eye wards, 800 
ocular findings in tropical typhus (tsutsuga- 
mushl or Japanese river fever), 239 
ocular leprosy In Panama 97 
ophthalmology In British North African and 
Central Mediterranean forces, 241 
ophthalmopcdlcs G78 
Paralysis Sco Paralysis 
parasites , gnathostomiasls 104 
parasites, myiasis 551 
penicillin treatment of ocular Inflammation, 
G81 

Pigmentation See Kctlnltls pigmentosa , 
and under special structures of eyes 
plastic eye Implant, G78 
primary epithelioma of meibomian gland 
which Invaded orbit with destruction of 
eye, report of case, 395 
Refraction Sco Accommodation and Re- 
fraction 

relapsing and chronic ocular lesions follow- 
ing mustard gas (dlchlorocthyl sulfide) 
burns, *139 

reticuloendothelial system In ophthalmology, 
795 

Sarcoma See Fibrosarcoma 
sporotrichosis , report of case, *5G 
Stanford University eye bank GG8 785 
Surgery See also Cataract, extraction , 
Cornea, surgery, Glaucoma, etc 


1 yes — Continued 

surgery , fascia lata transplant for retro- 
tarsal ntrophy of upper lid following 
enucleation, 240 

surgery Instruments for use In ophthalmic 
eurjlcn! procedures *G52 
surgery , pcntothal sodium In ophthalmic 
surgery, *452 

surgery , positive contact ball and ring Im- 
plant for use after enucleation, *73 
surgery , random observations, *1 
aurgiry thrombin technic In 797 
surgery, vise of eye bnnl eyes for training In 
ophthalmic surgery, G71 
surgery , war mrgtry In forward nrcas, 210 
symptomatology of sutxhiral hematoma In 
Infants and In adults comparative study, 
with reference to ocular signs observa- 
tion concerning pathogenesis of subdural 
hemntonn *701 

Tension v-oe Glaucoma, Tension 
traumntlc prolapse of vitreous humor Into 
anterior chamber report of case studied 
with fiuoresreln SOI 

treatment of lewisite hums of eye with 
ellmercaprol ("BAI<') *25 

Tuhere ulo'ds Sec Tuberculosis 
unrecognised intraocular tumors report of 
2 cases, T>G 

Face, I’nrnlysls Sec Paralysis 
Spasm See Spasm 
I nscla See Fyilldx 

Icll-Kllppel Syndrome See Spine abnormal- 
ities 

Follx-ttell Reaction Su Trachoma 
Ferreira Fllho, J rscudo Gracfc phenome- 
non, *308 

Fetus See Monsters , Pregnancy 
Fever See Malaria, Typhoid, etc 
Japanese River See Tsutsugamushl Dis- 
ease 

Mucocutaneous See Frythemn multlformc 
Fibrosarcoma cultivation of human tumor 
In anterior chnmber of guinea pig's eve, 
793 

Flavours , experimental studies on blood- 
nqueous barrier, »5S3 

Fluorescein , experimental studies on blood- 
aqueous bnrrlcr *583 

traumatic prolnpse of vitreous Into anterior 
Chamber, report of case studied with 
fluorescein, SOI 

Fonda G Application of color vision In 
clinical practice SOI 

Foramen Hyaloldnea See Vitreous Humor 
Optic See Optic Canal 
Foreign Bodies experiences with giant magnet 
and metallic Intraocular foreign bodies 
In recent battle casualties 241 
Intraocular, and sldcrosls bulb!, C75 
Intraocular localization of, G7G 
Intraocular, operation for posterior route 
of extraction of, 795 

Intraocular, problems of localization and 
operative procedure, 390 
intraocular, tolerated for 11 years, 79G 
magnetic, technical refinements In removal 
from posterior segment of eye, G7G 
removal of deeply embedded foreign bodies 
from cornea, *189 

steel foreign bodies In ciliary body received 
In war Injuries and their removal with 
electromagnet, 99 

Foster, T Malignant melanoma of limbus 
and spontaneous cyst of pigmented layer 
of Iris In same sector contribution to 
histogenesis of tumors *8 
Fovea Centralis Sco Macula Luton 
Fox S A Removal of deeply embedded 
foielgn bodies from cornea *189 
rrankcl, S S Llpkl dystrophy of cornea, 
254 

Treatment of Into postoperative intraocular 
Infections with Intraocular Injection of 
penicillin, *304 
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Fricdenwald, .T S Disease processes versus 
disease pictures In Interpretation of 
retinal vascular lesions, *403 
Friedman, B Therapeutic sulfadiazine poi- 
soning with pemphigoid lesions , conjunc- 
tival signs, 694 

Fuchs, A Myopia inversa, *722 
Fundus Ocull See under Retina 


Gallagher, C D Effect of training methods 
on color vision, *572 

Gallagher, J R Effect of training methods 
on color vision, *572 
Gartner, S Cyclopia, *220 
Robert K Lambert, 232 
Gas, poisoning, pathology of Bosnian’s mem- 
brane [following mustard gas Injury], 547 
poisoning, relapsing and chronic ocular 
lesions following mustard gas (dlcliloro- 
ethyl sulfide) burns, *139 
poisoning , treatment of lewisite burns of eyo 
with dlmercaprol ("BAL”), *25 
Geriatrics See Old Age 
German Measles See Rubella 
Gibson, G G Marginal myotomv , analysis 
of 22 cases, *175 
Gifford Lecture, 230 

disease processes versus disease pictures in 
interpretation of retinal vascular lesions, 
*403 

Gill, W D Aid in facilitating postoperative 
dressing of eye In patients with aUlnesls 
of lids, *82 

GIvner, I Associated systemic factors in 
retinitis pigmentosa, *261 
Exophthalmos and associated ocular dis- 
turbances in hyperthyroidism, *211 
Glasses See also Accommodation and Refrac 
tion 

bench for teaching of ophthalmic optics, 
*383 

Contact Lens Society, 91 1 

experiences with unbreakable contact lenses, 
96 

optical aids for subnormal vision, 534 
Glaucoma See also Hydrophthalmos , Tension 
anatomic principles on which Iridodlalysls 
depends, 249 

buphthalmos in 6 month premature infant, 
*318 

chronic, tangential displacement of iris in, 
98 


congenital, following maternal rubella, 98 
management of Increased Intraocular pres- 
sure following war trauma (second com- 
munication) , 242 

modified corneal Incision with Iridodlalysls 
and Iridectomy for opening anterior cham- 
ber angle, *277 
operations for, *5 

pathogenesis of glaucoma and "glaucoma- 
tous” atrophy of optic nerve, *324 
pathology of Bowman's membrane, 547 
penicillin treatment of late infection fol 
lowing flstulatlng operation, 682 
primary, and cataract, *4 
primary, surgical treatment of, *134 
relative deficiency of parasympathomimetic 
activity in aqueous of eyes with chronic 
simple glaucoma *608 
secondary , neglected cause In eyes in which 
lens is absent or subluxated, *740 
unrecognized intraocular tumors , report of 
2 cases, 39C 

Gnathostomlasls See Nematodes 
bo ter See Exophthalmos 
Goldsmith, J New modification of McRey- 
p olcIs transplantation for pterjgium, *194 
Sce E y es - examination 
tivSiis ’ ,P enlcii y n m gonococcic conjunc- 
<;nirminmu Use , n 30 case s, compared with 
tJnt™ * es ln 173 cases 387 
sernielnoiia s ° nococ cic conjunctivitis nnd 


Gordon, D M Hemifacial spasm , report of 
2 enses, *282 

Ocular sporotrichosis, report of case, *56 
Gov an, C D , Jr Symptomatology of sub- 
dural hematoma In Infants and in adults, 
comparative study, with reference to 
ocular signs , observation concerning 
pathogenesis of subdural hematoma, *701 
Grndunte Work See Education 
Graefe Sign See Eyelids 
Grafts See under Cornea, Eyelids, Ptery- 
gium , etc 

Grossmann, E E Stability of penicillin in 
ophthalmic solutions, *167 
Treatment of corneal ulcer with blood and 
blood plasma, *780 
Gunderson, T , appointment of, 386 
Gunn Phenomenon See Jaw-Winking Phe- 
nomenon 

Hafily, G N Method for maintenance of 
sterility of ophthalmic solutions, *649 
Hallum, A V Changes in retinal arterioles 
associated with hypertensions of preg- 
nancy, *472 

Halton, G T Traumatic prolapse of vitreous 
into anterior chamber report of case 
studied with fluorescein, 801 
Harada’s Disease See Uvea, inflammation 
Hardy, L H Teaching of basic sciences in 
ophthalmology, 543 

Hart, W M Hydration properties of excised 
cornea and factors responsible for trans- 
parency, 692 

Hartridge, H Recent advances In physiology 
of vision, 249 
Head See also Cranium 

Injury, latent nystagmus following, *775 
Healey, J J Two cases of Parinaud’s syn- 
drome, 250 

Heath, Parker, appointed pathologist at Mas- 
sachusetts Eye and Ear Infirmary, 785 
Hemagglutination See Agglutinins and Ag- 
glutination 

Hemangioma, cavernous, of orbit successfully 
r removed by Shugrue’s operation, 680 
Hematemesis, blindness following, 389 
Hematology See Blood 

Hematoma, symptomatology of subdural hema- 
toma In infants and In adults , compara- 
tive study with reference to ocular signs , 
observation concerning pathogenesis of 
subdural hematoma, *701 
Hemeralopia See Night Blindness 

Hemlanopia, bitemporal, 550 
bitemporal, due to trauma, 245 
Hemorrhage See also under Conjunctiva , 

Eyes , Retina , Vitreous Humor , etc 
atrophy of optic nerve following, *18 
Henderson, J W Optokinetic and other fac- 
tors modifying vestibular nystagmus, *459 
Henderson, T Anatomic principles on which 
Iridodlalysls for glaucoma depends, 249 
Herbert, F Scleral necrosis associated with 
periarteritis nodosa , report of case, 688 
Herpes , corneal complications following ma- 
larial therapy, 791 

herpetic keratitis , labor accident, 238 
Hess, L Pathogenesis of glaucoma and 
"glaucomatous” atrophy of optic nerve, 
*324 

Heteroplioria See Strabismus 
Hospitals , Moscow Eye Hospital, 546 

occupational therapy in eye wards, 800 
Hughes, W F , Jr Intraocular hemorrhage 
in cataract extraction, *561 
Treatment of lewisite burns of eye with 
dlmercaprol ("BAL”) *25 

Hyaloid Canal See under Vitreous Humor 
Hydatid Cyst See Echinococcosis 

Hydrophthalmos, buphthalmos In 6 month 
premature infant, *318 
Hvperergy See Anaphylaxis and Allergy 
Hypertension See Blood pressure, high 
Ocular See Tension 
Hv perthyroldism See Thyroid 
Hv pertonia See Tension 
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Hyphemia Sec Tyes, hemorrhage 

Hypopyon Sec Cornea, ulcers 

Hypotony See Tension 
Hysteria, psychotherapy In hysterical ambly- 
opia, 550 

Illumination Sec Lighting 
Immunity See Annphylnxfs and Allergy , etc 
Inclusion Bodies See Trachoma 
Industrial Diseases, different types of metallic 
Impregnation of cornea, OSS 
lierpetlc Keratitis, labor accident, 23S 
Industry, vision in, 007 
Infants, Newborn See Newborn Infants 
premature , buphthnlmos In C month pre- 
mature Infant, *31S 

premature, eye conditions nmong children 
of premature, full term and liypermnturo 
birth, 088 

premature, persistence and hyperplasia of 
primary \itreous, 54G 
symptomatology of subdural hematoma In 
Infants and In adults comparative study, 
with reference to ocular signs observa- 
tion concerning pathogenesis of subdural 
hematoma *701 
visual test for, 55G 
Inflammation, Corneal Sec Keratitis 
Ocular See Ophthalmia , and under special 
structures of eves 

Injuries See under names of organs and 
regions, as Ilraln, Fvcs, Head, Orbit, 
etc 

Instruments See also Apparatus 
contributions to technic of corneal grafting, 
*370 

exophthalmometcr for direct measurement 
548 

experiences with giant magnet and metallic 
Intraocular foreign bodies In recent battle 
casualties, 241 

for use In ophthalmic surgical procedures, 
•G32 

Goldmann’s hemispherical projection perim- 
eter, 250 

Intraocular foreign bodies , problems of 
localization and operative procedure, 300 
new for darh adaptation tests, 397 
optical aids for subnormal vision, 534 
repeatability of Kcratometrlc readings, 100 
sensorial retinal relationship In concomitant 
strabismus *33G 
ultraviolet ophthalmoscope, 549 
Insulin Sec Diabetes Mcllitus 
Intrnoculnr Tension Sec Glaucoma , Tension 
Iridectomy See Glaucoma , Iris 
Irldencleisls Sec Glaucoma 
Iridocyclitis Seo also Ophthalmia sympa- 
thetic 

associated with chlcKenpox 794 
traumatic , transfusion of blood and blood 
plasma In treatment, 397 
Irldodlalysls Seo Iris 
Iris Sec also Pupils 

fusiform mclanosarcoma of, 39G 
Inflammation Seo Iridocyclitis 
mnllgnant melanoma of limbus and spon- 
taneous cyst of pigmented layer of iris In 
samo sector, contribution to histogenesis 
of tumors *8 

modified corneal Incision with Irldodlalysls 
and iridectomy for opening nnterlor cham- 
ber angle *277 

primary atrophy report of case 55G 
redepositor, Instruments for use In oph- 
thalmic surgical procedures, *G52 
tangential displacement In chronic glau- 
coma 98 

Iron See Slderosls 

Ishllmra Test See Color Perception 

Jamoson-Evans, P Toxic and congenital 
amblyopia 248 

Japanese Kivcr Fever Seo Tsutsugimusli! 
Disease 

Jaw-Winking Phenomenon , clinical disturb- 
ances of oculomotor system, 255 
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Jensen, CD! Method for maintenance of 
sterility of ophthalmic solutions, *049 
Johnson, C C Neglected cause of secondary 
glaucoma In eyes In which lens Is absent 
or snbluxateil, *710 

Johnson-Stcvens Disease See Frythoma 
multlformc 

Johnstone, L Hereditary cvtnrset, 219 

Kntzln, II M Contributions to technic or 
corneal rrnflJng *379 
Keratectomy Sic under Cornea 
Keratitis See also Keratoconjunctivitis 
cormnl complications following malarial 
therspy, 791 

dendritic, associated with chronic malaria, 
238 

herpetic labor accident 238 
Interstitial ^re also Trachoma 
Interstitial relntlon of eve to Immunity in 
syphilis with reference to pathogenesis 
of, G71 

produced by alcohol vapor, further observa- 
tions 792 

rare form of probable streptococcic origin, 
95 

TracJinmatou' ^ec Trachoma 
Ulcerative Si c Cornea ulcors 
Keratoconjunctivitis due to dlphthcroId-llKe 
organism rrport of case *407 
epidemic associated with sKIn lesions 704 
sicca, *GG3 

Kcratomctry Sec Cornea examination 

Keratoplasty 80 c under Cornea 

Keratosis preeplthdlnmntous dvsKcratosIs of 
cornea and (onjuncllra (Bowen’s dis- 
ease) 2 cases 702 

Kirby, D B Use of eve bank eves for 
training In ophthalmic surgerv G71 
Kllppel-Fell Syndrome See Spine, abnor- 
malities 

Kornzwelg, A Bnphthslmos In G month pre- 
mature Infant *318 
Kravltr I) Arachnoiditis *109 
Krewson V I III Surgical methods of 
fronting psrnlvsls of superior oblique 
muscle *121 

Kussmnul s Disease Sec Porlarterltls nodosa 

Laboratories, conjunctival hemorrhage due to 
infection of Newcastle Tims of fowls In 
man (laboratory and contact infection), 
C73 

establishment of Trends I Froctor Labora- 
tory for ophthalmologic research, 91 
Labyrinth Sec Far, Internal 
Lacrimal Canal Sec Lacrimal Organs 
Lacrimal Organs ndenocarclnoma following 
mixed tumor of 25 yenrs’ duration, G8G 
dacryocystorhinostomy, 102 
dacryoslnusltls simulating dacryocannllcul- 
itis 390 

plcxiform nouromn of lacrimal caruncle and 
ciliary border 555 

restoration of patency of nasolacrimal duct 
by means of vitalllum tube, 390 
treatment of epiphora by electrocoagulation 
802 

tumors of region of lacrimal sac, 554 
Lacrlmatlon See Tears 
Lactation, optic neuritis occurring during, 394 
Lagrango Operation Seo Glaucoma 
Lamina Sclerae See Sclera 
Vttrca See Choroid 

Lectures, annual dc Schwdnltz lecture 535 
Dr Bernard Samuels, Montgomery lecturer, 
380 

Sanford B Gifford Memorial Lccturo, 23G 
William Hamlin Wilder memorial lecture 
GG8 

Leo, O S , Jr Corneoscleral suture In opera- 
tions for cataract with reference to 
Incidence of postoperative hyphemia *o91 
Lens Contact See Glasses 
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Lens, Crystalline, cardinal points In aphakia, 
*83 

distribution of vitamin C In, 94 
lens efficiency , clinical concept, 392 
metabolism of, 100 

method for extraction of dislocated lenses 
from vitreous, 99 

neglected cause of secondary glaucoma in 
eyes in which lens Is absent or sub- 
luxated, *740 
Opacity See Cataract 
persistence and hyperplasia of primary 
vitreous, 546 

proliferation of epithelium of lens, 249 
tryptophan content of lens proteins, 790 
Leopold, I H Use of frozen-dried cornea as 
transplant material, *268 
Leprosy, ocular, in Panama, 97 
Leukemia, ocular changes in, *48 
Levatin, P Atrophy of optic nenc following 
hemorrhage, *18 
Lewisite Sec Gas, poisoning 
Light See also Untraviolet Rays 
eclipse blindness, 679 
solar eclipse, burn of macula, 393 
Lighting, stereoscopic ophthalmoscopy with 
focal illumination, 101 

Limbus Conjunctivac See under Conjunctiva 
Corneal See Cornea 
Lipids See Lipoids 

Lipoids, lipid dystrophy of cornea, 254 
primary lipid dystrophy of cornea, *433 
Lisman, J V Dermatomyositls with retino- 
pathy , report of case, *155 
Lloyd, R I Malformations and diseases of 
optic disk, 693 

Locatclier-Kliorazo, D Keratoconjunctivitis 
due to dlphtherold-like organism , report 
of case, *497 

Primary tuberculosis of conjunctiva, *375 
Loewenstein, A Malignant melanoma of 
limbus and spontaneous cyst of pigmented 
lay er of iris in same sector , contribution 
to histogenesis of tumors, *8 
Observations on blood vessels of retina in 
bulk, 250 

Lowenstein, O Exophthalmos and associated 
ocular disturbances in hyperthyroidism, 
*211 

Ludvigh, E J Bench for teaching of oph- 
thalmic optics, *383 

Effect of training methods on color vision, 
*572 

Lundberg, W O Permeability of excised 
cornea, 89 

Lymph Nodes , primary tuberculosis of con- 
junctiva, *375 

Lymphocytes in Meningitis See Meningitis 

McCaslin, M P Pentotlial sodium in oph- 
thalmic surgery, *452 

McPherson, S D , Jr Scleral neciosis as- 
sociated with periarteritis nodosa , report 
of case, 688 

MacRae A Aspects of thrombosis of cen- 
tral vein, 250 

McReynolds Operation See Pterygium 
Macula Lutea See also Vision 
changes in fundus in cases of military in- 
juries of eyes, 675 
hole in, 249 

juvenile disciform degeneration of, 393 
recurrent edema of macula or serous central 
retinitis, 799 

solar eclipse burn of macula, 393 
Magnet See Foreign Bodies Instruments 
Maier-Kussmaul Disease See Periarteritis 
nodosa 

Malaria chronic, associated with dendritic 
keratitis 23S 

Therapeutic See Nerves optic 
therapy, corneal complications following, 
< 91 

Malformations See Abnormalities and De- 
formities , and under names of organs and 
regions 

Malnutrition Sec Nutrition 


Martin, S F Effect of training methods on 
color vision, *572 

Mastication, unilateral lacrlmatlon associated 
with chewing, report of case, 101 
Measles, Geiman See Rubella 
Mccliolyl See Choline and Choline Derlva- 
ti\ es 

Medicine See Ophthalmology, etc 
Military See Military Medicine 
Meibomian Gland See Eyelids 
Melanoma, malignant, of limbus and spon- 
taneous cyst of pigmented layer of ins in 
same sector, contribution to histogenesis 
of tumors, *8 

Melanosarcoma, fusiform, of iris, 396 
Meninges See also Arachnoid 
symptomatology of subdural hematoma in 
infants and in adults , comparative study, 
with reference to ocular signs , observa- 
tion concerning pathogenesis of subdural 
hematoma, *701 

Meningitis, acute cryptogenic lymphocytic 
uveomeningitis and Harada’s disease, 396 
Meningococci See under Meningitis 
Metabolism, dystrophia myotonica (Steinert’s 
disease) , importance of cataract and dls- 
tuibances of metabolism, therapeutic ef- 
fects of vitamin E, 797 
Metals See also Silver 

restoration of patency of nasolacrimal duct 
by means of vitallium tube, 390 
Methyl Alcohol, amblyopia from malnutrition, 
methyl alcohol and tryparsamide, 249 
Microphthalmos See Eyes, abnormalities 
Military Medicine See also Gas, poisoning, 
etc 

amblyopia ex anopsia in armed forces, 550 
changes in fundus in cases of military in- 
juries of eyes, 675 

experiences with giant magnet and metallic 
intraocular foreign bodies in recent battle 
casualties, 241 

localization of intraocular foreign bodies, 
676 

ocular decompensation, 793 
ophthalmic treatment in field, 1943, 390 
ophthalmologist and laws concerning mili- 
tary pensions, 795 

ophthalmology in British North African and 
Central Mediterranean foices, 241 
penetrating war wounds of eye and orbit, 
675 

removal of deeply embedded foreign bodies 
from cornea, *189 

steel foreign bodies m ciliary body received 
in war injuries and then removal with 
electromagnet, 99 

w r ar surgery of eye in forward areas, 240 
Miosis See Pupils 

Modell W Pharmacologic action of some 
ophthalmic drugs, *160 
Monsteis, cephalic, cyclopia *220 
Mooren’s Ulcer See Cornea, ulcers 
Moigenstern, D J Treatment of epiphora 
by electrocoagulation, 802 
Moscow Eye Hospital, 546 
Movements See Eyes, movements 
Muscles, Ocular See Eyes, muscles, Strabis- 
mus 

Paralysis See Paralysis 
Mustard Qas See Gas, poisoning 
Myasthenia Gravis and its ocular signs, re- 
view, 391 

Mydriasis See under Pupils 
Myiasis ocular 551 

ocular, treatment when localized in orbit, 
392 

Mvopin inversa, *722 

icnort from IVilmer Institute on results 
obtained in treatment by visual training, 
552 

Mvositis See Dcrmafomvositis 

Myotomy See Eyes, muscles 

Narcosis See Anesthesia 

Nasal Sinuses See Sinuses, Nasal 

Nasolacrimal Duct See Lacrimal Organs 
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Naval Medicine See Military Medicine , etc 

Nearsightedness See Mjopla 

Necrosis See Sclera 
Nematodes, ocular rnntliostomlasls, 104 
Neoplasms See Cancer, Tumors 
Nerves See also Nervous System, Neuritis, 
Paralysis, etc 

clinical disturbances of oculomotor system, 
235 

optic, action of nicotinic ncld on optic nerve 
of rabbit, previously poisoned with 
quinine monocliloroliydratc, 793 
optic, stropby following hemorrhage, *18 
optic , bilateral optic atrophy ns sequela to 
thrombocytopenic purpurn 240 
optic malaria therapy In syphilitic prlmnry 
optic atrophy, 552 

optic malformntlons and diseases of optic 
disK, G93 

optic, myopia Inverse *722 
optic, pathogenesis of glnucomn nnd "glau- 
comatous” atrophy of optic nerve, *321 
Paralysis See under Paralysis 
Nervous Svstcm See also Itraln Nerves, 
Keflex etc 

relative deficiency of parasympathomimetic 
activity In aqueous of eyes with chronic 
simple glnucomn, *G0S 

Neuritis optic occurring during lnctntlon, 391 
Ncurodermntltls atopic cataracts, 79G 
Neuroma plexlform, of lacrimal caruncle nnd 
clllarv border 555 

Neurorctlnitls See Neuritis, optic. Retinitis 
Neuroses nnd Psychoneuroscs ,800 Tlystcrln , 
etc 

Nevt See also \ngIomn 
removal of ndjiccnt ncvl or eyelids, GSO 
Newborn Infants eye conditions among chll 
dren of premature full term nnd hypor- 
mnturc birth 388 
Newcastle Disease See Viruses 
Nicotine Sec Tobacco 

Nicotinic Acid, notion on optic nerve of rabbit 
previously poisoned with quinine mono- 
chlorohvdrntc 793 

Night RUndness and vitamin A *G5G 

Oguchl s disease, type 1 In Netherlands, 
report Of first ense, G79 
Night 3 Islon See Accommodation nnd Re- 
fraction 

Nutrition Set also Dystrophy, 3 Itnmlns 
amblyopia from malnutrition, methyl alcohol 
nnd trvparsamlde 211 
Nyctalopia Sec Night Blindness 

Nystagmus See also Tar, Intcrnnl 

latent following head Injury *775 
optokinetic nnd other factors modifying 
vestibular nvstngmus *459 

Obituaries 

Lambert Robert IC 232 
Terry, Theodore Lnsntcr 83 
33’hlte, James 33 atson, G93 

O’Brien, C S Ocular surgery , random ob- 
servations, *1 

Surgical treatment of prlmnry glaucoma, 
*134 

Teaching of basic sciences In ophthalmology, 
538 

Occipital Lobes Seo Brain 
Occupational Diseases Seo Industrial Dis- 
eases 

Occupational Therapy in eye wards, 800 
Occupations See Industry 
Ochronosis-llke pigmentation associated with 
uso of ntnbrlne [qulnncrlne] G77 
O’Connor Clncli Operation See Strabismus 
Oguclil's Disease Seo Night Blindness 
Ointments , local uses of penicillin In oph- 
thalmology, 559 

stability of penicillin In ophthalmic solu- 
tions, *1G7 

Old Ago , disease processes versus disease pic- 
tures In Interpretation of retinal vascular 
lesions, *403 


Ophthalmia See also Conjunctivitis, Lyes, 
diseases, Keratoconjunctivitis 
Egyptian Seo Trachoma 
Gonorrheal Sec Gonorrhea 
neonatorum, Infections or eyes 95 
neonatorum, local penicillin therapy In, 399 
rhlyctcnulnr Sec tinder Conjunctivitis 
sympathetic, early dirtf nosls of, 557 

OrtiTii u-Mononc Rcvirv s 
Ilypovltamlnosls A In ophthalmology, *653 

Ophthalmologic societies, directory of, 107 
Ophthalmology alms and aids In teaching of 
basic sciences In, *42S 
graduate training In, 240 
history of Oxford Ophthalmologlcal Con- 
gress 251 

Moscow I ye ITospitn! 54G 
ophthalmologist nnd laws concerning mili- 
tary pensions, 795 

Teaching See also under Fducatlon 
teaehlrig of basic sciences In 53G 
tubular stem In, 21G 
Ophthalmomyiasis Sec 3tvlnsts 
Ophthalmopcdlcs, C78 
Ophthalmoplegia ^cc Paralysis 
Ophthalmoscope ultraviolet, 549 
Ophthnlmoseopv Sec Byes, examination 
Optic Cana! , complete unilateral ophthalmo- 
plegia due to prlmnry carcinoma of sphen- 
olelal sinus sphenoidal fissure-optic canal 
svndrome with complete ophthalmoplegia, 
report of case *291 

Optic Chiasm, Indirect Injury of, case report 
102 

Optic Dlst Optic Tapllla Sec Nerves, optic. 
Neuritis, optic 

Optle Tract See Nerves, optic 

Optics ophthalmic, bench for teaching of, 

• 18 i 

Orbit cavernous hemangioma successfully re- 
moveel bv Shugruc's operation, G80 
experiences with surgery of nnophthalmlc 
orbit 24G 

first experiment in pro3theses made of 
plastic material G77 
Intraorbital livdathl evst, 392 
localization of Intracranial nnd orbital 
dermoids 555 

malignant teratoma, G% years’ observation, 
253 

penetrating war wounds of eye nnd orbit, 
G75 

plnstlc eye Implant C78 
positive contact ball nnd ring lmplnnt for 
use after enucleation *73 
primary epithelioma of meibomian gland 
which Invaded orbit with destruction of 
eve report of case, 395 
primary malignant tumors of orbital mus- 
culature, 395 

trnnsernnial removal of lntraorbltnl tumors, 
551 

treatment of ocular myiasis when localized 
In 392 
tumors of, *7 

Orthoptics See also Strabismus 
American Orthoptic Council, 535 
Osmosis nnd rermcnblllty , permeability of 
excised cornea 89 

Owens 33’ C Intraocular hemorrhage In 
cntarnct extraction *5GI 
Oxycephaly Sec Acroccphnly 

Palsy See Paralysis 
rannus See Trachoma 
ranophthalmltls See under Eyes 
Papilledema See Neuritis, optic 

rnracentcsls Sec Eyes, surgery ' 

Paralysis Bells See Paralysis, facial 
clinical disturbances of oculomotor system, 

255 

complete unilateral ophthalmoplegia due to 
prlmnry carcinoma of sphenoidal sinus 
sphenoidal fissure-optic canal syndrome 
with completo ophthalmoplegia, report of 
case *294 
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Paraljsls — Continued 

congenital vertical motor pareses, *369 
exophthalmic ophthalmoplegia and Its rela- 
tion to tlivrotoxlcosls, 391 
facial , hemifacial spasm , report of 2 cases, 
*282 

of external rectus muscle , treatment by 
transplantation of superior and inferior 
rectus muscles, 392 
Parlnaud's sjndrome, 2 cases, 250 
pseudo-Graefe phenomenon, *308 
sixth nerve paralysis after spinal analgesia, 
245 


surgical methods of treating paraljsls of 
superior oblique muscle, *121 
Parasites See Myiasis 
Paratraclioma See Conjunctivitis 
Pareses See Paraljsls 
Parlnaud’s Syndrome See Paralysis 
Parker, P C Modified corneal incision with 
iridodialjsis and iridectomy for opening 
anterior chamber angle, *277 
Pascal, J I Cardinal points In aphakia, *83 
Paulo FHho Operation See Pterygium 
Pemphigus , therapeutic sulfadiazine poisoning 
with pemphigoid lesions, conjunctival 
signs, 094 

Penicillin, controversial points In ocular peni- 
cillin therapy, 253 

danger of penicillin therapy In active 
uveitis, *598 

in ophthalmology , interim review, 558 
pharmacologic action of some ophthalmic 
drugs, *160 


stability in ophthalmic solutions, *167 
Therapy See Conjunctivitis , Cornea, 
ulcers , Eyelids , Eyes, diseases , Ophthal- 
mia , Uvea, etc 

Pensions See Armed Forces Personnel 
Pentotlial Sodium See Anesthesia 
Perception See Color Perception 
Periarteritis nodosa associated with scleral 
necrosis , report of case, 688 
Perimetry See Vision 
Permeability See Osmosis and Permeability 
Pharmacology, pharmacologic action of some 
ophthalmic drugs, *160 
Ihlyctenulosls See Conjunctiva, tuberculosis 
l hotosensitization See under Light 
l lgmentation See Nevl , Ochronosis 
Plasma See Blood 
Plasmodium See Malaria 
Plastic Surgery , simple modification of opera- 
tions for entropion of eyelids, *650 
tubular stem in ophthalmology, 246 
use of cautery in plastic operation on eye- 
lids 103 

Plastics, first experiment in prostheses of 
orbit made of plastic material, 677 
Plummer-Vinson Syndrome See Deglutition 
t oisons and Poisoning See under names of 
substances, as Gas , Methyl Alcohol , 
Quinine , etc 

Polyarteritis Nodosa See Periarteritis nodosa 
olycythemia, oscular changes in, *42 

See Accommodation and Refraction 
0St ’ Tk,_ T , Teaching of basic sciences in 
ophthalmology, 541 

Prpn-n Kldua<;e Education See Education 

changes in retinal arterioles as- 
conpenVt.! wlth ^Pertension of, *472 
riivSii« anomalies following maternal 
, n e »rly weeks of pregnancy with 
congenital °? conRenlta l cataract, 546 
rubella 9 g lauc0Ina following maternal 

re ^eerd?M l ' p ru bella In mother to con- 
rubella l Ji‘ ltaricts in c hiW, 796 
other S r ! ct ’ congenital cataract and 
during following German measles 

Premature of mother, 100 

Pressburger F nt \r See Infants - Premature 

Pressure See Bta«5° Pla taTer8 l* *\ 22 
Prisons and Ifl" 3 Pressure, Tension 

In returnn,! S0I ) crs > diminution of vision 
irned prisoners of war, 556 


ocular signs in piisoner of war returned 
from Far East, 553 
Prlvine See Eyes, diseases 
Proctor, establishment of Francis I Proctor 
Laboratory for ophthalmologic research, 91 
Prosthesis See under Eyes , Orbit 
Prowazelc Bodies See Trachoma 
Pseudo-Graefe Phenomenon See Eyelids 
Psoudoisochromatic Test See Color Perception 
Psychotherapy in hysterical amblyopia, 559 
Pterygium new modification of McReynolds 
transplantation for, *194 
recurrent, corneal graft operation for, 237 
surgery (Paulo Filho operation), 674 
Pupils , exophthalmos and associated ocular 
disturbances in hyperthyroidism, *211 
tonic, clinical aspects of problem of, 798 
Purpura, thrombocytopenic, bilateral optic 
atrophy as sequela to, 240 

Quinacnne See Acridine Dyes 
Quinine amblyopia, 685 
ambljopia with spontaneous detachment, 105 
monochlorohjdrate , action of nicotinic acid 
on optic nerve of rabbit, previously poi- 
soned with quinine monochlorohydrate, 
793 

poisoning, severe amaurosis due to , report 
of case, 559 

Radiations See Ultraviolet Rays, etc 

Therapy See Thrombosis , etc 

Recruits See Military Medicine , etc 
Reflex , clinical aspects of problem of tonic 
pupil, 798 

clinical disturbances of oculomotor system, 
255 

Refraction See Accommodation and Refrac- 
tion 

Refrigeration See also Cold 

use of frozen-dried cornea as transplant 
material, *268 

Ressencourt, E Pseudo-Graefe phenomenon 
(translated), *308 

Reticuloendothelial System In ophthalmology, 
795 

Retina See also Macula Lutea 
allergic retinosis, 393 
blind spot, squint syndrome, *149 
Blood Supply See also Thrombosis , etc 
blood supply , disease processes versus dis- 
ease pictures in interpretation of retinal 
vascular lesions, *403 
blood supply , relation of carotid sinus to 
retinal circulation, 394 
blood vessels in bulk, 250 
capillary sphincter m human retina, *182 
changes in retinal arterioles associated with 
hypertensions of pregnancy, *472 
curious lesion of fundus 679 
dermatomyositis with retinopathy, report of 
case, *155 

detachment following Inflammation, 249 
detachment , principles in surgical treat- 
ment, 553 

detachment, simultaneous detachment of 
choroid and retina after cataract opera- 
tion, 549 

detachment, spontaneous, with quinine 
amblyopia, 105 

fundus ocull as indicator of vascular damage 
m diabetes mellitus, 695 
hemorrhages m aplastic anemia 552 
hypertensive conditions and retinopathy, 395 
Inflammation See Retinitis 
ophthalmoscopic changes associated with 
hypertensive \ascular disease as guide to 
sympathectomy, *491 

sensorial retinal relationship in concomitant 
strabismus, *336 *504, *618 

state in diabetic retinitis, 250 
Retinitis, diabetic , disease processes versus 
disease pictures in interpretation of 
retinal vascular lesions *403 
diabetic, state of retina in 250 
pigmentosa, associated systemic factors in, 
*261 
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Retinitis — Continued 
pigmentosa tissue thernpv of, C80 
recurrent edema of macula or serous central 
retinitis, 799 

retinal detachment following Inflammation, 
210 

Retinopathy See under Retina 
Rhabdomyosarcoma , primary malignant tumors 
of orbllal musculature 303 
Riboflavin biomicroscopy of ejes In evnlun- 
tlon of nutritional status, cornenl vns- 
culari/ntlon, 230 

deficiency ocular changes In ease of, 705 
effect on oral lesion and dysphnfln, and 
riboflavin and brewers' jeast on dark 
adaptation In case of so called I’lummcr- 
X Inson syndrome, 97 
Rickettsia See Isutsugnmushl Disease 

Riddell XX J B Hereditary anomalies of 

eye, 007 

Ridley, IT Ambljopla from malnutrition, 

methyl nleobol and trjparsamldc 219 
Roentgen Itais, Therapi See under names 
of organs, regions and diseases, ns 

Thrombosis etc 

Rubella cataract , congenital cataract nnd 
other defects follow hit, C.crmnn measles 
during pregnanci of mother, 100 
congenital anomalies following maternal 
rubella In eirlv weeks of pregnanci with 
emphasis on congenital citaract, 51G 
congenital glaucoma followlni maternal 
rubella 9S 

rel itlonslilp In mother to congenital cata- 
racts In child 70G 

Rubin I I Ulcnocarctnoma of lacrimal 
glnnd following mixed tumor of 25 j cars' 
duration, G8G 

Rutin experimental studies on blood-aqueous 
barrier *5S3 

von Sallmnnn I, Control crslal points In 
ocular penicillin therapi, 253 
Samuels R Montgomeri lecturer 3SG 
I’rollfer itlon of epithelium of lens, 210 
Sarndnrinn A X Malignant terntomi ot 

orbit Gh a cars' ohscnatlon, 251 
Sarcoma See Cancer, I itiros ireomn , Mcl- 
nnos ireoma Rhahdoin>osarcom t , Tumors , 
nnd under names of organs nnd regions 
Schepcns C L Golelmnnn's hemispherical 
piojeetlon perimeter 230 
Tobacco amhliopla 802 
Schistosomiasis of conjunctiva, 70S 
Sehmleltke It I, Hvpovltnmlnosls A In 

ophthnlmologi , *G53 

Schneider J Lipid distrophi of tornca 251 
Treatment of late postopcratlic Intraocular 
Infections with Intraocular Injection of 
penicillin * 101 

Scliol nslilps Delta Gamma I rnternlti project 
si Jit conservation and aid to blind 3hb 
Sehol/ R O • Relapsing nnd chronic ocular 
lesions following mustard gis (dichloro- 
cthil sulfide) burns *119 
do Schwcinitz annual lecture, 533 
Science aims nnd aids In teaching of basic 
sciences in ophthalmolog} *128 
teaching of basic sciences In ophthalmolog} , 
53G 

Scleia corneoscleral suture In operations for 
citaract with reference to Incidence of 
postopcratlic liiphemla, *591 
malignant melanoma of limbus nnd spon- 
taneous cist of pigmented ln}cr of Iris In 
same sector conti ibutlon to histogenesis 
of tumors *S 

neciosis associated with periarteritis nodo- 
sa report of case, G88 
Surgery See under Cataract , Glaucoma 
Sclerosis See Arteriosclerosis 
Scotoma See also Retina blind spot 
occipital lobe Injur} 244 
ocular signs in prisoner of war returned 
from Far East 553 
Scotometry See Scotoma 


Screw Worms Sec Myiasis 
Scrofula Sic Tuberculosis 
Scrub Typhus Su Tsutsugnmushl Disease 
Seborrhea epidemic 1 1 ratoconjunctlvltls as- 
sociated with skin lesions, 75 1 
Scmltfreulnr Canals See Lir, Internal 
Senllltj Sci Old Age 
Sensitization Set Anaphylaxis nnd Allergy 
Shciki, XI C I xperlmcntnl Investigation 
of pntho„< nlclti of diphtheroids I olated 
from human conjuncthn, 805 
Miugrue Operation Sec Orbit 
Side rosls build nnel Intriorular foreign bodies 
G75 

bulb! case of, 21G, 217 
Silver different titles of metallic Impregna- 
tion of cornea, 358 

Sinuses Nasal See nho Sphenoid Sinus 
elnervoslnusltls slmulntlnj dncryocnnnllcul- 
ltls top 

Sjogren s Syndrome See Keratoconjunctivitis 
Nkln Diseases Sec also Dermatitis Herpes 
etc and tinder names of plants and 
drily, ns Penicillin etc 
disc ises, epbhrnlr keratoconjunctivitis ns- 
soelated with slln lesions, 75 J 
Hemorrhage See Purpura 
8-1 till set Cranium 

Steeple See Acroeephal} 

Smoking See Tobacco 

Societies American Arndt inv of Ophthal- 
mology and Otolnrvngologv election of 
ofllce rs 515 

appointment of directors of National 'society 
for Prevention eif Rllmlness o_, t>GS 
AsocIncWn pari Tv liar la Ccgucra en 
Mfxlco 5 15 

Asvoe latlnn for Research 111 Ophthalmolog} 
21G 781 

centennial meeting of New Xor) Acathmv 
of XTcellcIiie Scetlon of Ophthalmolog} 92 
Central Illinois Socleli of Ophthalmolog} 
nnel Ololnrvngologv, 7S1 
Contort Lens Society, 51 
foreign illrcelorv of TP7 
hlstorv of Oxford Ophthrtlmologlcal Con- 
gress 251 

Instllute of Ophthnlmologv New Torh 785 
Intern illon tl illrcctorv of 107 
local dirt ctorv of 111 
Louis! um-Xtlss!sslppl Ophthnlmologlcal and 
Otolnryngologlenl Soclctv "S3 
national director} of, 110 
ophtlmlmoloi Ic director} of 107 
Ophthnlmologlcal Society of 1 g}pt, 52 
Ophtlinlniologte nl Society of Lnltcd King- 
dom 92 7S1 

Pnn-Amerlenn Association of Ophthal- 
inolog} GG5 

Re iillng 1 ve I nr Nose nnd Throat Soelct}, 
G70 

sectional illrcctorv of 111 
state illrcctorv of, 112 
XXashlngton D C, Ophthnlmologlcal Soet- 
Lt} 92 23G 

XX timer Residents Association 782 
Societv Tkansvctioss 
College of Ph}slclnns of Philadelphia, Sec- 
tion on Ophthnlmologv, GSG, 805 
Now Void Academy of Medicine, Section of 
Ophthalmolog}, 253 093 SOI 
Oxfoid Ophthnlmologlcal Congress 21S 

Sodium chloride stnhllltv of penicillin In 
ophthalmic solutions *107 
Soldiers See Xlllitar} Medicine 
Spasm, hemifacial, report of 2 cases *2S2 
Spectacles See Glasses 
Sphenoid Sinus complete unllateinl ophthal- 
moplegia due to prlmnr} carcinoma of 
sphenoidal sinus , sphenoidal Assure optic 
canal siiielromc with complete ophthal- 
moplegia report of case *294 
Splilnctei Muscles cnpiTnr} sphincter in 
human retina *182 
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Spine, abnormalities , oxycephaly associated 
with Ivlippel-Feil syndrome and other 
skeletal defects, 54G 

Sporotrichosis, ocular, report of case, *56 
Squint See Strabismus 
Steeple Skull Seo Acroccphnly 
Steincrt's Disease See Dystrophy, muscular 
Sterilization, method for maintenance of ster- 
ility of ophthalmic solutions, *649 
Steiens-Tohnson Disease See Eiytliema 
multiforme 

Stocker, F \V Experimental studies on 
blood-aqueous barrier, *583 
Strabismus, concomitant, sensorial retinal 
relationship in, *33G, *304, *G1S 
convergent, *G 

marginal myotomy , analysis of 22 cases, 
*175 

squint syndrome, *149 

surgical methods of treating paialysis of 
superior oblique muscle, *121 
thrombin technic in ophthalmic surgery, 797 
treatment of convergence deficiency, 1933- 
1944, 550 

Streptococci, rare form of keratitis of prob- 
able streptococcic origin, 95 
Sturge-Weber Svndromc See Angioma 
Sulfacetimide See Cornea , Sulfonamides 
Sulfanilamide See Sulfonamides 
Sulfonamides, pharmacologic action of some 
ophthalmic drugs, *160 
therapeutic sulfadiazine poisoning with 
pemphigoid lesions, conjunctival signs, 
G94 

Therapy See Conjunctivitis , Cornea , Eyes, 
diseases , etc 
Sun See Light 

Surgery See Apparatus , Instruments , Su- 
tures, and under organs and diseases as 
Cataract , Cornea , Eyelids , Eyes , Glau- 
coma , etc 

Plastic See Plastic Surgery 
Sutures See also Cataract, extraction , etc 
corneal section and sutures in cataract op- 
eration, 549 

corneoscleral, in operations for cataract 
with reference to incidence of postopera- 
tive hyphemia, *591 

new modification of McReynolds transplan- 
tation for pterygium, *194 
Swan, IC C Esotropia following occlusion, 
*444 

Squint syndrome, *149 
Svmblepharon See Eyelids, adherent 
Sympathectomy, ophthalmoscopic changes as- 
sociated with hypertensive vascular dis- 
ease as guide to, *491 
Syphilis See also under names of organs 
legions and diseases 

malaria therapy in syphilitic primary optic 
atrophy, 552 

relation of eye to immunity in syphilis with 
reference to pathogenesis of interstitial 
keratitis, 674 


Tassman, I s Complete unilateral oplitli 
moplegia due to pumary carcinoma 
sphenoidal sinus , sphenoidal fissure-op 
canal syndrome with complete oplitli 
moplegia , report of case, *294 
Ocular changes in blood dyscrasias, *42 
teachers, aims and aids in teaching of ba 
sciences in ophthalmology, *428 
teaching of basic sciences in ophtlialmolo 

1)00 

Teaching See Education 
tears See also Lacrimal Organs 
unilateral lacnmation associated with chc 
ing, leport of case 101 
Teeth, ultiarapid opacification and spontai 
ous absorption of crystalline lens, 79C 
Tenon s Capsule See Orbit 
Tension See also Glaucoma 

’".aXl 0 !, intraocular tension follow 1 
surgical procedures on abdomen 798 


Tension — Continued 

management of increased intraocular pres- 
suie following war injuries, first com- 
munication, 99 

management of inci cased intraocular pres- 
sure following war trauma (second com- 
munication), 242 

Teratoma, malignant, of orbit, 6% years’ 
observation, 253 

Thiamine hydrochloride, corneal complications 
following malarial therapy, 791 
Thomas, G J Pentotlinl sodium in ophthal- 
mic surgery, *452 

Thrombin technic in ophthalmic surgery, 797 
Tlnombopenia See Purpura 
Tlnombosls, aspects of thrombosis of central 
vein, 250 

of central vein due to trauma, report of 
case, 553 

of retinal veins and its treatment with 
roentgen radiation, 394 
treatment of thrombosis of retinal veins with 
dicumarol, G79 

Thygeson, P Teaching of basic sciences In 
ophthalmology, 539 

Thyroid , exophthalmic ophthalmoplegia and 
its relation to thyrotoxicosis, 391 
exophthalmos and associated ocular dis- 
turbances in hyperthyroidism, *211 
so-called thyrotropic exophthalmos, 103 
Tissue Therapy, data in eye clinic of First 
Moscow Medical Institute, 684 
in ti achomatous pannus, G82 
methods of, treatment with biogenic stim- 
ulators, G83 

of retinitis pigmentosa, G80 
Tobacco amblyopia, 802 

toxic and congenital amblyopia, 248 
Tocopherols See Vitamins, E 
Tonometry See Tension 
Torula, clinical bacteriology and cytology of 
some oculai infections, 673 
Toxemia , changes m retinal arterioles as- 
sociated with hypertensions of pregnancy, 
*472 

Toxoplasmosis, therapeutic treatment of uve- 
itis associated with, 799 
Trachoma, etiology of, 105 

incipient pannus as sign of primary corneal 
infection of trachoma and as important 
cntenon for early diagnosis of disease, 
534 

tissue theiapy in trachomatous pannus, 682 
Transplantation See under Conjunctiva 
Cornea , Eyelids , etc 

Tiauma See under Brain, Eyes, Head, 
Orbit , etc 

Trichiasis See Eyelashes, ingrown 
Tryparsamide , amblyopia from malnutrition, 
methyl alcohol and tryparsamide, 249 
Tiyptoplian content of lens proteins, 790 
Tsutsugamuslii Disease, ocular complication 
of scrub typhus, 98 

ocular findings m tropical typhus (tsutsuga- 
muslu or Japanese nvei fever), 239 
Tuberculoma, conglomerate, of choroid, 396 
Tuberculosis See also under special struc- 
tuies of eye and names of diseases, as 
Conjunctiva , etc 

value of phlymtenular conjunctivitis in diag- 
nosis and treatment of infantile tuber- 
culosis, 387 

Tulaiemia, ocuioglandular, 547 
Tumors See also Angioma , Cancer , Epithe- 
lioma , Hemangioma , Melanoma , Neuro- 
ma , Teratoma , Tuberculoma , etc , and 
under names of organs and regions, as 
Lacrimal Organs , Orbit , etc 
dermoid , localization of intracranial and 
orbital dermoids, 553 

mixed , adenocarcinoma of lacrimal gland 
following mixed tumor of 23 v ears’ dura- 
tion CS6 

Tunica Vasculosa Lentis See Lens Crystal- 
line 
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Ulcers Sic tinder unmet of ort tint and 
roplons, ns Cornea , etc 
Ultraviolet Itnvs Set also Llrht 
ultras lolct ophthalmoscope, 540 
then Inflammation Sec nlso Ophthalmia, 
ijmpathetlc 

Inflammation ncutc eoptopenlo l)tnphof>tlc 
meomenlnpltls nnd llnradan distant |9G 
Inflammation, dourer of putlcUUn thernp) 
in active uveitis *50S 
Inflammation , therapeutic treatment of 
mcltls attoclnted with toxoplnsmosls 700 
reticuloendothelial svstem In ophthnlmolot,}, 
705 

steel forclcn bodies In clllarj liodj rutlved 
In war Injiirhs nnd their removal with 
elcctromnpnit no 
Uveitis Stt Uves Inflammation 

van Hcuvon, J A Itctlnnl detwlmiint fol- 
low Ini; Inflammation 219 
larlcelln Ste Chlclmpox 
lasa Hjaloldca l’roprln See Mtrious Humor 
4 nsomotor St stem See Itlood prtssurt , 
Capillaries Svmpatlurtomv 
4 elns Rtllnnl Sec Ititlna, blood supplj . 
Thrombosis 

1 crlioetT I II Tcnehtnp of basic sciences 
In opbtbalmoloRj 519 
"Vertebral See Spine 
"Vestibular \pparntus See I nr 
"Viruses See also Herpes Trachoma tie 
conjunctival homorrlmpt due to Infection of 
NtwcastU virus of fowls In man (lab 
orntorj nnd contact Inftctlon) G73 
conjunctivitis cavLscd b\ virus of Newcastle 
disease 790 

V lsion See nlso Accommodation nnd I!< frnc 
tlon blindness 1 vis cxahnlnatlon etc 
Color See Color blindness Color P< r 
eeptlon 

Defective See also Vstlrmntlsm Mvopla 
etc 

defective oculnr decompensation 793 
Delta Gamma Fraternltj project slplit con- 
servation nnd aid to blind, 3S0 
diminution In returned prisoners of war 55G 
esotropia follovvlnp oceluslon, *141 
eve conditions amonp children of prt - 
mature full term and livpermature blrtli 
358 

Goldmann s hemispherical projection per 
imetcr 250 
In Industrj, 397 

occupational therapi In eje wards S00 
phjslolopy, recent advances In, 219 
sensorlni rctlnnl relationship In concomitant 
strabismus, *330 *504 *G1S 

subnormal, optical aids for 591 
test for Infants, 530 

utilisation of camplmctcr with reduced 11- 
lumlnntlon for measurement of rctlnnl 
adaptation G7G 
Vitnllium See Metals 

Vitamins See nlso Ascorbic Acid, Mcotlnlc 
Acid Riboflavin Uitnmlnc etc 
A conjunctival manifestations of svltamln 
osls A *GG2 

\ hjpovltnmlnosls A In oplithslmolopy 
*G53 

A Is It possible to Influence conpenltnl 
coloi blindness ^ 673 


Mtamlii* (onllnuid 
bi s, (t , Tlilanlne 
lb ni|,ofla\ln 

( See A*corblc Acid 
thflrler.c) , diminution of vHon In re*urrcd 
prisoners of war, 550 
1 <1; atrophia mjntonlcn (Strlnert's dls- 

easi ) , Importance of eatarcc! and dls- 
turbaneis of nietabollam, therapeutic rf 
ft eta n f vitamin 1', 797 
tffret of riboflavin on oral Ir*lnn «rtd dye 
pbnpls and of riboflavin nnd brtv-ers 
>< 1st on tlarl adaptation In east or so- 
tallcd Plummer Mn*on sjndrotie, 07 
P-1* See Mro'lnle Add 
totlc am! court nltal rmbhopla 2i3 
Mtrtuiis H'lmor 1 }e-banl for Mrht Itfston- 
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